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XXIV. 
PATHOLOGY AND INTRAMURAL ELECTROCOAGU 
LATION OF THE INFERIOR TURBINATE. 
By Joseru C. Beck, M. D., 
CHICAGO, 


The discussions about the inferior turbinate are very infre 
quent in our societies compared to other intranasal structures, 


hecause most everything about it is fairly well settled, especial 


ly since the conservatism in its management is agreed upon. 
To one who has been in the practice when the inferior turhi 
nate was blamed for many ills, and its treatment was so varied, 
including the wholesale removal, it is a great satisfaction to 
look back and reminisce a bit. 

When the late Dr. Dudley Reynolds of Louisville, Ky., pre- 
sented at one of our national societies a collection of inferior 
turbinates (400) that he removed for the cure of all sorts of 
diseases, both local and general, the discussion that followed 
was so definitely adverse to his conclusions that it was, [ be- 
lieve, the death knell to the indiscriminate surgery of this 
vitally important physiologic structure. On the other hand, the 
enlargement of the inferior turbinate, when constant and duc 
to chronic and permanent pathologic changes, is capable of 
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producing symptoms that are very annoying to the patient and 
require correction. 

Since the conservative method of treatment has become 
established, I feel that its interpretation has gone too far and 
now too much tamponing, smearing and spraying is being done 
with the expectation of permanent relief of symptoms. It is 
with this point in mind that I wish to review the pathology 
and present a simple type of conservative treatment, devel- 
oped by my associate, Dr. M. R. Guttman, which | hope will 
he more satisfactory than any we have employed heretofore. 

Permit me to refer to some of the semisurgical methods 
that have been and still are in vogue: 

(a) Galvanic cautery in all its modifications. 

(b) Submucous section of blood vessels and pressure. 

(c) The use of the angiotribe on the lower and posterior 
portions. 

(d) Intramural deposits of chromic acid. 

(e) Partial removal of the lower border and the amputation 
of the posterior ends. 

(f) Attempts are made to remove the excess, including 
some of the bone, and then to suture to avoid granulations and 
prolonged healing. 

There are still too many partial removals of the anterior ends 
of the inferior turbinate in connection with antrum operations. 

Enlargements of the inferior turbinate, due to acute inflam- 
mations, are not discussed, since they are not within the prov- 
ince of this paper. 

PATHOLOGY. 


Grossly, it is not easy to determine the exact pathologic 
state of the inferior turbinate simply from its enlargement, and 
many times there is a combination of changes in the one struc- 
ture. However, we can classify them into: 

1. Vascular type, known as turgescence, easily contracted by 
cocain, adrenalin and ephedrin. 

2. Hypertrophy of both the bone and soft parts, which is 
not easily contracted by cocain, adrenalin or ephedrin. 


3. The pale, smooth and noncontractile body, so called 
hyperplastic or allergic form, usually associated with a similar 
pathology of the middle turbinate and sinuses 
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PATHOLOGY OF THE INFERIOR TURBINATE. 


4. Atrophic inferior turbinate. 

5. Neoplastic and other rarer forms of inflammation, as 
tuberculosis, lues and rhinoscleroma. 

The only way one can determine the exact changes is micro- 
scopically. For practical purposes, however, one need not have 
a biopsy in order to treat such conditions. It is mainly neces- 
sary to know the minutiz in order to appreciate what result 
one may logically expect from treatment in such conditions. 


INTRAMURAL ELECTROCOAGULATION,. 


The object that is desired to be obtained by intramural 
coagulation of the turbinates is to secure a decrease in the 
volume of the soft tissues by the incorporation in them of a 
shrinking scar. In addition, this scar when produced prevents 
turgescence in event the turbinal becomes engorged. The prin- 
ciple is not new. Linear cauterization of the turbinals with 
the electric cautery is familiar to all. This procedure (elec- 
tric cautery) is attended by several drawbacks. It may 
be accompanied by a marked reaction that may last for a 
long period of time. The resulting nasal obstruction and dis- 
comfiture is resented by many patients. Scab formation and 
severe secondary hemorrhage may occur. Respiratory epithe- 
lium is destroyed and in some instances synechia may form 
between the septum and turbinates. None of these drawbacks 
have been noted with the method advocated. The reaction 
following this procedure is surprisingly mild and accompanied 
by little or no discomfiture. Since the epithelium is not de 
stroyed no scab or synechia formation is noted. Since the 
coagulating current is used the vascular beds are sealed and 
hemorrhage does not occur. Pierce’s method of intramural 
cautery with chromic acid is not always followed by positive 
results. 

TECHNIC. 


The instrumentarium is simple. Any one of the standard dia- 
thermy machines that is sufficiently heavy for surgical coagu- 
lation is used as the source of the current. At this time it 
might be well to state that a number of very small apparatuses 
have been offered to dentists and otolaryngologists that have 
proven to be failures in that they do not produce a heavy 
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enough current. In addition one requires a large indifferent 
electrode and a special turbinate needle electrode. 

This turbinal electrode, as designed by my associate, consists 
of a long Hagedorn needle that has been covered, except for 
about two millimeters at the point and by a special dielectric 
compound. This needle fits any of the standard electrode hold- 
ers such as the Plank holder. The machine is adjusted so as 
to produce coagulation current, the strength of which is enough 
to blanche an area of one or two millimeters in diameter. It 
is obligatory, in our practice at least, to test out the current on 
a piece of meat. When a proper adjustment is obtained the 
indifferent electrode is connected to the patient’s back or arm. 
\ good contact must be assured. In the meantime anesthesia 
of the turbinate is effected by a 10 or 20 per cent solution of 
cocain. There is one objection to the use of cocain in that it 
produces a marked shrinkage in the intumescent types of 
turbinates that may make the introduction of the needle dif- 
ficult. 

Recently we have been using nupercane, a quinin derivative, 
that does not cause shrinkage but effects a good anesthesia. 
The anesthesia being satisfactory, the special needle is plunged 
into the head of the turbinal in about the center and carried 
along the medial aspect to the posterior part of the inferior 
turbinated body, hugging the periosteum. 

The current is now turned on with a foot switch and the needle 
slowly withdrawn, the current acting all the while. Just before 
the needle point is withdrawn the current is broken, This 
causes a line of coagulation about two imillimeters in diameter 
to be formed in the cavernous tissue the entire length of the 
turbinate which, after healing and replacement by a shrinking 
scar tissue, will effect a reduction of the medial aspect of the 
turbinal body away from the septum. The same procedure 
is carried out along the inferior aspect of the turbinate, which 
will cause the tissue to shrink up away from the floor of the 
nose after contracture has occurred. In this work the spark 
gap adjustment must be very smooth, as an irregular, jerking 
gap action will produce unpleasant and painful galvanic effects 
that may cause the patient to jerk his head about. 

Usually the two lines of coagulation described will suffice. 
hut in large turbinals one may place two lines of coagulation 
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PATHOLOGY OF TILE INFERIOR TURBIN ATE, 


along the medial aspect of the turbinate and two along its in 
ferior portion, as best suits the judgment of the operator. The 
postoperative care is merely that of observation. Within two 
to four weeks following the procedure one will notice the 
indented appearance of the turbinals. The patient will experi- 
ence relief much earlier than that. This is especially true when 
the pathology is that of the intumescent type of alternating 
nasal obstruction. 


REPORTS OF CASES IN GENERAL AND FINAL RESULTS. 


Over fifty cases of bilateral intumescent and hypertrophic 
inferior turbinates have been subjected to this procedure since 
\ugust, 1929, and while sufficient time has not elapsed to judge 
as to the permanency of results, one may make a few pertinent 
observations. 

As a consequence, healing with dimpling of the turbinate, 
due to the formation of submucous sear, appeared within four 
to six weeks. Relief from nasal obstruction was secured in 
practically every case. Few cases needed a subsequent coagu- 
lation. This was necessitated in very iarge turbinates, some 
of them being almost the thickness of one’s thumb. \ few 
cases in which no relief from obstruction was obtained neces- 
sitated a subsequent septum resection, cr as in one case, the 
removal of a persistent adenoid mass in an adult. 

A detailed statistical review of the results obtained, together 
with histologic studies of the effects of the intramural coagu- 
lation, will appear in a subsequent contribution in this publi- 
cation, 























Fig. 1. Mulberry hypertrophy of the inferior turbinate (post. 
end) showing undulation due to scar formation and contraction. 
In reality the projecting masses are atrophic as to functional 
tissues as glands and erectile tissue is concerned. 

















Fig. 2. Hypertrophy of the inferior turbinate showing the 
irregularities and degeneration of the mucous membrane. The 
bony spacing appears to be increased from the type considered 
normal. 





























Fig. 3. The same as Fig. 2—Higher power showing the massive 
connective tissue formation Very lick degenerated epithelial cover- 
ing and great paucity of glandular elements. 
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Fig. 4. So called hyperplastic 
ing marked edema with distended lymph channels and 
appears in a state of cloudy 
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Fig. 5. Same as Fig. 4. Higher power—showing particularly 
marked lymphatic infiltration in regular channels. The poor stai 
of the edematous tissue. 

















Fig. 6. Marked hypertrophy with a great deal of folding in of 
epithelium, giving the appearance on section of channels. These 
pure artefacts due to folding and overcrowding within the nose, 
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Fig. 7. A section of the same as Fig. 6. Higher power—showing one 
of those channels of epithelial folding—here is shown actual hornifica- 
tion, degeneration and edema of the chronic type. 




















Fig. 8. Same as Fig. 6. Higher power—showing very grotesque chan- 
nel formation of the folding in of the tissues. The epithelium is very 
thick—stains well, vet does not show differentiation. 






























Fig. 9. Hypertrophic inferior turbinate. The bone appears greatly 
spaced. ‘These marrow spaces appear cystic. The soft parts are 
mostly chronic fibrosis and very few glands are present. 

















Fig. 10. Same as Fig. 9, showing only the bony section. Large blood 
vessels within the bony spaces, which show great vacuolization, prob- 
ably artefacts. The bone is much thinned out by this increase in mar- 
row spaces, 























Fig. 11. Typical section in an inferior turbinate in atrophy. The 
epitheliuin and subepithelial tissues are very thin on the septal side. 
The bone is much atrophied On the antral side tissues, especially, 
the glands are preserved. 

















Fig. 12. Same as Fig. 11 with higher power. The inetaplasia of thre 
epithelium is well demonstrated The bone is thin but not much in- 
flamed The glands are in a state of degeneration. 























Fig. 13. 
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Section from the inferior turbinate that had been treated 
angiotribe (crushing) two week 4 






not recognizable as to cellular detai 


Ks after, showing marked reaction 

















Fig. 14. Section from the portion of the inferior turbinate that had 
been treated by electro-coagulation by the i 
the slight reaction two weeks after. 


intramural route. Note 
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Fig. 15 Persistent exudate of the inferior turbinate following actual 
‘autery—two weeks after—showing no differentiation of any cellular 
Alements., 
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Fig. 16. Section from the inferior turbinate that had been cauter- 
ized by the actual galvano cautery—two weeks after—showing marked 
reaction and piling up of tissues not differentiated in cellular elements. 
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Fig. 18. Cross section of inferior turbinates showing the 
location of the several streaks of electrocoagulation in relation 
to the periosteum of the turbinate. 
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Fig. 19. Showing course of the turbinal electrode within the 
body of the inferior turbinate 
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CONGENITAL ANOMALIES OF THE ESOPHAGUS 
WITH A REPORT OF NINE CASES.* 


By KENNETH A. PHELps, M. D., 
MINNEAPOLIs. 


Congenital malformations of the esophagus are not exceed- 
ingly rare. Since 1696, when Thomas reported the first case, 
the literature contains many references to the subject. At 
various times different authors have collected the cases appear- 
ing in the literature. Mackenzie, in 1884, found sixty-three 
cases, Kreuter' in 1905 found 111 cases, Plass* in 1919 had 
204 cases, Reynolds and Morrison*® found one case in sixteen 
years at Bellevue, Vinson* reports 186 cases of stricture of 
which seven were congenital, Stukowsky and Boran’ found 
one case in an experience of 50,000. [ have been able to 
locate many more in the literature, and | feel sure there must 
he hundreds of cases that are not reported at all. 

Different authors have classified the varieties of congenital 
abnormalities of the esophagus, but | have not found a thor- 
oughly complete classification yet published, therefore, I pre- 
sent the following : 

\. Absence of the entire esophagus. 
I}. Esophagus represented by a solid cord throughout. 
C. Double esophagus. 
1. Complete. 
2. Vartial—bifureations joining near lower end. 
1). Spasm of esophagus. 
kK. Diverticula - Fraction 
Pulsion 
I. Esophagotracheal fistula (malformation of esophagotracheal 
septum ). 


*Presented as a candidate's thesis to the American Laryngological, 
Rhinological and Otological Society, Atlantic City, May, 1930. 
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1. Esophagus and trachea normal, except for fistula. 
2. Esophagus in two segments. 
(A) Upper segment. 
1. Orifice normal. 
2. Lower end atresia. 
(a) Connected to stomach or lower esopha- 
geal segment by solid cord. 
(b) No connection to stomach or lower 
esophagus. 
(c) Fistula into trachea. 
(13) Lower segment. 
1. Upper end has fistula into trachea or bronchus. 
2. Lower end opens normally into stomach. 
G. Cysts. 
H. Atresia. 
1. Fold or valve in mucous membrane. 
2. Web or diaphragm. 
3. Solid cord between segments of esophagus. 
1. Stenosis. 
1. Narrowing of lumen, upper, middle, lower or multiple. 
2. Paralysis. 
lung tips 
3. Pressure from without / heart or blood vessels 
thymus 


Certain of these anomalies are best explained on an embryo 
logic or evolutionary basis; others have no good explanation. 

The archenteron, or primitive digestive tract, is a tube closed 
at each end, which is constricted off the dorsal portion ot the 
volk sac. As the embryo infolds at its extremities, the arch- 
enteron becomes differentiated into three parts, the fore, mid- 
dle and hind gut. rom the fore gut are developed the pharynx, 
esophagus and stomach as well as the larynx, trachea, bronchi 
and lungs. The upper portion of the esophagus develops from 
the ectoderm (Losee'’) and contains striated muscle fibers: 
(Nieth'') the lower part comes from the entoderm of the 
primitive archenteron and has nonstriated muscle fibers. Until 
the neck is differentiated, the esophagus is a mere sphincter 
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between the pharynx and stomach. In animals without a neck, 
as amphibians, the lungs spring directly from the larynx and 
the trachea, and the bronchi do not develop. In the human, the 
appearance of a neck requires a rapid elongation of the esopha- 
gus and trachea, which up to the third week form a single 
structure. This common origin can be seen in their common 
nerve supply, the recurrent laryngeal nerve. 

The lumen of the esophagus in a four millimeter embryo 
is flattened from side to side. It is lined in the lower portion 
with two layers of cells. The nuclei in the cells nearest the 
lumen show mitotic figures. The lumen of the upper portion 
has a single row of cells lining the dorsal area, while the 
ventral has three and four layers. This thickened area is the 
earliest sign of the respiratory tract. 

During the third or fourth week there appears a groove 
in the floor of the primitive fore gut. The margins of this 
groove fuse and form the esophagotracheal septum. The last 
portion to fuse is at the level of the bifurcation of the trachea. 
This union takes place at the same time the fore gut is being 
elongated. The lung buds arise from the distal end of the 
trachea and by their rapid development push the stomach back- 
wards into the body cavity. This new position of the stomach 
necessitates the elongation of the esophagus. 

After the separation of the esophagus and the trachea by the 
formation of the esophagotracheal septum, the esophageal 
lumen becomes greatly narrowed by proliferation of the epi- 
thelial lining. The esophageal lumen of a 7.5 millimeter 
embryo is one-half the size of a four millimeter embryo, while 
its length is three times as great. lormerly, some authorities 
believed the lumen became entirely obliterated (Ireuter’), 
but since Johnson’s'*? work, in 1910, it has been generally ac- 
cepted that the lumen is never entirely closed. Atresia, there- 
fore, is abnormal at any stage. In certain vertebrates, as the 
turtle (Reese’™), a temporary atresia of the esophagus is a 
normal developmental condition. In this animal the esophagus 
is open first, then closed and finally reopens. In fact, the tra- 
chea is often closed also. 

In twenty millimeter embryos vacuoles appear in the epithe- 
lium (Keibel and Mall't). These unite and result in a larger 
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lumen, At certain stages a cross section of the esophagus may 
appear to have several lumens, due to the size of these vacuoles. 

When the embryo is ten millimeters long, folds appear in 
the mucous membrane which make the lumen irregular in 
shape. These folds twist as they go down the esophagus, so 
that the dorsal and ventral folds in the middle esophagus be- 
come right and left lower down. In the lower esophagus 
these folds are arranged in four primary ones and form a 
cruciform lumen. 

In fifty-five millimeter embryos there are cilia on certain 
areas of the epithelium ; however, no cilia are found at birth. 

A. Absence of the entire esophagus occurs only in monsters 
and is not clinically important. There are eight cases reported by 
Cautlev'® in 1917. Marsh", in 1902, reports a case of complete 
absence of the esophagus. The stomach had attached to it an 
esophageal termination of normal caliber. Neff® reports a case 
of absence of the middle third, the two extremities being 
present. 

I. The esophagus represented by a solid cord is also very 
rare. VParrish'* reports such a case. This condition must be 
allied to that found in turtles, as mentioned above. 

C. Double Esophagus.—Two cases are recorded by Cautley'” 
in 1917. No satisfactory explanation of this anomaly has been 
brought forth, 

ID. Spasm of the esophagus of congenital origin is a fairly 
frequent condition. It may occur in any portion of the esoph- 
agus but more frequently at its lower extremity. Many such 
spasms produce no symptoms, but their occurrence can be 
demonstrated by fluoroscopy soon after birth, as recently 
done by Birnberg."? H. J]. Moersch'’ reports cardiospasm in 
children and found two cases of congenital origin. 

A\ large number of names, as idiopathic, primary, essential, 
diffuse, neuropathic dilatation, functional hiatal stenosis, mega 
esophagus, preventriculosis, esophagectasia, phrenospasm and 
achalasia, have been given this condition, but as “cardio- 
spasm” is the most common it will be used in this paper. The 
finding of a dilated esophagus above the spasm is almost 
constant. This has led to many theories being advanced. 
Bard of Strassburg believes the dilatation is due to a con- 
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genital enlargement of the esophagus, similar to mega colon 
or a dilated ureter. Mackenzie and Roseheim maintain that 
the esophageal muscles are congenitally atrophic, and the 
dilatation results therefrom, leaving the cardiac narrowing 
as a secondary phenomenon. Most authors believe the pri- 
mary factor is the spastic narrowing of the esophagus and 
the dilatation is secondary to that. 

The exact etiology of spasm is still in doubt. Some believe 
the spasm is in the muscles of the diaphragm ( Jackson**), 
others that it is in the stomach (Fleiner), while still others 
believe it to be in the esophagus itself at the level of the 
diaphragm and not at the anatomic cardia ( Abed"). Most 
agree that it is a true neuropathic manifestation. 

The vagus and sympathetic nerves control the lower esoph- 
agus. The vagus supplies the longitudinal fibers and the tone 
of the sphincters. Stimulation of the vagus produces open- 
ing of the cardia and stimulation of the sympathetic produces 
contraction of the sphincters. Langly has shown experiment- 
ally that division of the vagi paralyzes the longitudinal fibers. 
Cannon, by feeding after such an experiment, has produced 
dilatation of the esophagus with muscle hypertrophy. Others 
have shown a change in Auerbach’s plexus in cases of cardio- 
spasm. Wilms suggests spasmophilia as the underlying cause. 
Kure, Fugit and Kawayuzi’’ observed by X-ray the synergic 
action of the sympathetic and parasympathetic on the esopha- 
gus of dogs. Complete closure of the cardia resulted when 
the vagi were cut. Extirpation of the superior cervical 
ganglion causes peculiar but mild disturbance in the upper 
esophagus. These authors are of the opinion that idiopathic 
dilatation of the esophagus is due to paralysis of the vagi 
which might be due to birth injury. 

| have three cases of congenital cardiospasm to report: 

Case 1.—C. S., age eight. Since birth had trouble swallow- 
ing. All sorts of feeding mixtures were tried, with little 
success during infancy. At two vears of age a pyloric stenosis 
developed ; the Ramstad operation was performed. Since then 
the child has been unable to take solid food. Because of 
hemorrhages from the bowel she was put on ulcer manage- 
ment and given several transfusions. Recently she had a 
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tooth extracted and following this was unable to swallow 
anything and a gastrostomy was done. I first saw the child 
at this time. X-ray showed an obstruction in the esophagus 
at the cardiac end, typical of cardiospasm. Under rectal ether 
an esophagoscopy was done and no obstruction of organic 
nature was found. A large bougie was passed eastly into 
the stomach and left in place for three-fourths of an hour. 
Following this, the child was able to swallow semisolids for 
the first time in her life. The gastrostomy tube was removed 
in a few days and she left the hospital. Her progress during 
the six months since | dilated her esophagus has been satis- 
factory. 

Case 2.—J. S., age one year. Since birth has had difficulty 
in swallowing, unable to swallow any solids. Feeding formu- 
las have not helped. lluoroseopy revealed an obstruction at 
the lower end of the esophagus with a large dilatation above. 
A thread was swallowed and a seven millimeter olive passed 
into the stomach, using chloral by rectum as an anesthetic. 
The child improved since this procedure, but vomits at times 
and is a “breath holder.” Further dilatations will be neces- 
sary. 

Case 3.—N. J. M., age fifteen and a half months. Since 
birth had difficulty in taking food—never seemed hungry. 
Always took an abnormally small amount of food and never 
any solids. Bowels were loose; forceful vomiting at times. 
X-ray diagnosis of enlarged thymus and X-ray treatments 
were given, This improved the symptoms of pylorospasm. 
Much atropin was given. X-ray examinetion at fifteen months 
showed a typical cardiospasm. [sophagoscopy showed no 
organic obstruction in the esophagus. A large bougie was 
passed and following this the child left the city and no fur 
ther report has been received. 

IX. Diverticula—The traction type of diverticulum, occur- 
ring in the lower portion of the esophagus, is rarely diag 
nosed as congenital. Lewis in Keibel and Mall" states it 
never occurs at birth. Stam” reports a case in a six months 
old baby. There was difficulty in swallowing, and the autopsy 
showed the lower end of the esophagus adherent to the lung 
tip. .\ pouch was formed by this adhesion. The cause of the 
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adhesion was thought to be pleurisy. Zenker and Peters each 
report one case under two years of age (Abel'®). Probably 
none of these cases should be considered as truly congenital. 

The pulsion type of diverticula may occur congenitally in 
the esophagus proper; Kurtz reports a case at the age of 
three. This may be reversion to the primitive fore stomach 
of certain lower animals or due to imperfect closure of a 
branchial cleft. (Cautley’’.) 

The pharyngeal pouch, seen in adults frequently, may occur 
as a congenital anomaly, though it is of no embryologic 
significance.'! Possibly it is related to the pouch found nor- 
mally in the hog and other animals. The covering of this 
pouch has the complete muscular layers of the esophagus and 
is not a hernia of the mucous membrane. Judd and Mayo”! 
report a case of diverticula due to congenital stricture which 
was cured by dilatation, Jackson** reports a congenital diver- 
ticulum of this type. 

Case +.—Reported by Kennedy, Phelps and Gates.** This 
patient was operated upon for a pharyngeal diverticula at 
the age of eighty. He gave a history of having had symptoms 
most of his life. As a boy, he would frequently regurgitate 
undigested food, which he had eaten several days before. 
lor this reason the case was thought to be congenital in 
origin and included in this paper. 

I’. sophagotracheal listula—This congenital anomaly is 
a fairly frequent one. Some authors**** go so far as to state 
that, for practical purposes, all congenital esophageal anoma- 
lies are of this type. In the same article, however, they quote 
several authors as stating that this condition occurs in only 
70 per cent of all cases. 

There may be a fistula between the esophagus and trachea, 
with these structures otherwise normal!® Such a condition 
is certainly rare, few cases being recorded. 

rhe esophagus may end in a blind sac, which may or may 
not be connected with the stomach by a solid cord, often so 
small that it is hard to find. The atresia. always occurs at a 
The blind sac is 


level above the bifurcation of the trachea.” 
usually dilated, perhaps on account of the fetus having swal- 
lowed amniotic fluid (Hirsch**). The lower end of the esoph- 
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agus connects with the stomach in a normal manner, and the 
upper end of the lower segment opens into the trachea or a 
bronchus. At times there is a fistula between both segments 
of the esophagus and the trachea.*° (Ellerbroek?’.) 

All of these anomalies are due to a malformation of the 
esophagotracheal septum. The number of identical cases re- 
corded is good evidence that this condition is due to faulty 
development and not due to inflammation, disease, malfor- 
mation of the aorta or any other cause. The exact embryo- 
logic fault has been explained in various ways by different 
authors. Shattock** believes that when the lower air passages 
develop, from the anterior wall of the mesenteron, the pos- 
terior wall is pulled forward, and when the larynx develops 
later jt uses up the narrow lumen and the lower segment of 
the esophagus is left connecting with the air passages. Keibel 
and Mall" state the lower septum between the trachea and 
esophagus fails to develop. 

Zeit”® points out that this explains the fistula but not the 
occlusion of the upper segment of the esophagus, particularly 
as the esophagus is developed before the trachea and is always 
open. He explains the anomaly by a faulty anlage in the 
lower portion of the septum, causing it to grow in the wrong 
plane, thus joining the anterior and posterior walls instead 
of the lateral. This explanation would seem to be the best 
and most logical yet advanced. MeClellan and Elterich’ 
think the respiratory system would develop dorsally, but, due 
to the spinal colmn, it probably follows the line of least resist- 
ance and goes anteriorly into the body cavity. 

The clinical picture presented by an infant with this anom 
aly is typical, once seen or thought of should be easily diag- 
nosed. The child has no trouble till he is fed, though a care- 
ful observer may notice a flow of saliva from the corner of 
his mouth. At feeding he will take two or three swallows 
and the fluid will be seen to return alongside the nipple. As 
the pharynx is full of fluid, the child cannot breathe; he 
turns blue and coughs; he is drowning. If the fluid is re- 
moved from his pharynx he again breathes freely. On exam- 
ining the throat, it is seen to be full of milk and mucus, which 
is pathognomonic of occlusion of the esophagus (G6ppert**). 
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The fact that the trachea is connected to the esophagus lets 
some fluid out that way and drowning does not occur. 
Brown"! reports a case with barium in the stomach which 
must have gone through the fistula. These symptoms recur 
at every feeding. Breathing is usually free between times. 
Meconium is passed normally. Air is seen in the stomach by 
X-ray. In two cases the anomaly occurred in the second twin 
horn (Elterich** and Ellerbroek**). Naltman*® reports a cu- 
rious case, which had varices in the blind sac, producing a 
clinical picture of melena neonatorium vera. 

A catheter is found to meet with obstruction high in the 
esophagus. X-ray with a barium mixture shows the esopha- 
gus to be occluded at a level slightly above the bifurcation. 
Ksophagoscopy shows the blind pouch, usually considerably 
dilated, but not always (Crowdy** **). 

requently there is some other congenital defect present, as 
imperforate anus, kidney anomalies, palate maldevelopment, 
etc. 

Gastrostomy has been done on many of these infants, but 
no cure has been reported. Jejunostomy has been done with- 
out success (Jones and Manning®’). Richter**® reports two 
cases operated by transthoracic means and closing the fistula 
between the trachea and esophagus and feeding the child 
through a gastrostomy. Both patients died. Smith*’ reports 
a case on which he did a gastrostomy and ligated the lower 
end of the esophagus. Some improvement in surgical technic 
may some day show us the way to successfully treat this 
condition. 

In the literature there is some confusion as to the exact 
number of such cases recorded. Hirsch?’ states that up to July, 
1920, there were 146 cases on record of esophageal atresia 
with 103, or 75 per cent, of the fistula type with the upper 
portion of the esophagus ending in a blind sac. At another 
pomt he mentions ninety-six out of 136 cases being of this 
type. Vinson’ adds another case and calls it 147,and Maes** 
still another, calling his 148. There are many such cases re- 
corded since 1920 when Hirsch’s article appeared. [ have been 
able to find twenty-seven in the literature as follows: 43, 44. 
45, 46, 47, 48, 49, 25, 50, 3, 56, 57, 51, 52. 6, 30, 53, 26, 31, 54, 
55, 29, 35, 58, 59, 84, 88. 
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Many statements are made concerning this condition which 
should be corrected. Zeit** found in 1912 only five such cases 
without other congenital defects. There are many more than 
that now on record. Heatly" states no child has lived beyond 
fourteen days. | have a case which lived eighteen days. 
Marsh"® found no two cases in the same family, but Herzfeld” 
reports such an instance. Shattock** states that theoretically 
there might be a stricture of the trachea accompanying the 
fistula, but it never occurs, while inkelstone and [llis*" re- 
port such a case and Thorek*! an additional one. 

I have tour such cases to add to the above: 

Case 1.—Baby boy, Atwood Thorene, May 6, 1916, .\ 16-175 
University Hospital. Unable to retain water or food since 
birth ; seemed hungry but aiter swallowing choked and regur- 
gitated food and a frothy mucus. Parents, delivery and exter- 
nal appearance normal. 

Seen on fifth day by Dr. F. W. Schultz, who found a cathe- 
ter met with obstruction in the upper part of the esophagus. 
X-ray showed a congenital atresia. No surgeon wanted to 
operate; the baby died on the twelfth day. 

Postmortem: Both feet turned inward at ankle at right 
angle to leg. loramen ovale patent. 

Lungs: Pus escaped from lung on pressure, especially right. 

Esophagus : Upper portion was blind sac, twenty-seven milli- 
meters circumference at lowest extremity and seventeen at 
upper. [Extended four and five-tenths centimeters below upper 
border of epiglottis. Muscle layers of esophagus end at lower 
border of sac, though an indefinite connective tissue bunch 
arises from connective tissue outside muscle wall extending 
down further and finally being lost in the tissue of the posterior 
mediastinum. [Extending up from the cardiac end of the 
stomach was a tube corresponding to the lower end of the 
esophagus, which opened into the posterior wall of the trachea 
one centimeter above bifurcation. Lumen one centimeter in 
size. Intestines empty aside from gas and small amount of 
brown black substance and mucus. 

Diagnosis: Double talipes varus; bronchopneumonia; con- 
genital occlusion of esophagus with esophagotracheal fistula. 
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Case 2.—Doy, triplet, University Hospital, No. 29414-29423, 
A 24-403. Born May 24, 1924; mother sixteen years old, with 
mumps at time of delivery. Weight 2120 gms. at birth and 
lost weight continuously till at death weighed 1670 gms. led 
twenty cc. breast milk every three hours. 

I-xamination: Indentation on zygomatic process. Coarse 
rales over left side, thought to be mucus in bronchi. Four days 
later noted child did not retain any of its feedings. Barium 
meal showed esophageal stenosis, opposite third thoracic ver 
tebrae. Fifth day, gastrostomy done; retained food. June 4th, 
noted brown discharge from mouth and child died. t 

Postmortem: Ductus arteriosus and foramen ovale are open 
but compensated. 

Lungs: Putrefactive odor and yellow material from bronchi. 

sophagus: Dilated from pharynx to bifurcation of trachea, 
where it ends in a pouch. Just below the end of this pouch is 
an opening from anterior wall of esophagus into trachea, and 
below here the esophagus is of normal size. 

Diagnosis: Cc meenital occlusion of the esophagus ; esophago 
tracheal fistula. 

Case 3.—Baby boy Wheeler, University Hospital No. 28611. 
This child was brought to the hospital after having the diagno- 





sis of esophagotracheal fistula made on the outside and a gas 
trostomy had been done. The diagnosis was confirmed and no 
further treatment was attempted. Death occurred on the eigh 
teenth day. No postmortem was permitted. 

Case 4.—Baby boy born at University Hospital August 22, 
1928. Admitted to nursery with poor color, marked dyspnea, 
large amount of mucus in throat and with very evident obstruc- 
tion to respiration. It was necessary for the infant to use all 
the accessory muscles. The trachea was milked and a mod- 
erate amount of blood tinged sputum was brought up. Oxygen 
seemed to bring the color back. Attacks every five minutes, 
then half hour intervals and ended spontaneously by bringing 
up mucus which contained less blood. Then condition grew 
worse and oxygen was used again. 

Diagnosis of thymic stridor was made. X-ray examination 
showed only moderate enlargement of the thymus. There was 
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marked displacement of the mediastinum and heart into the 
left chest. The heart seemed somewhat enlarged. The entire 
picture resembled somewhat an abnormality of the relation of 
the heart to the thorax. The larynx was examined during a 
paroxysm and the cords were found approximated. Fluids 
by bowel and in the peritoneum were given. An attempt was 
made to give water by lavage but the tube was arrested before 
it was thought to enter the stomach and the water was returned 
almost immediately. 

Postmortem: There was air in the stomach. Examination 
of the mediastinum revealed a complete atresia of the esophagus 
with marked dilatation of the segment above. There was a 
communication between the upper part of the lower esophageal 
segment and the bifurcation of the trachea. 

The scalp showed hemorrhage and edema. There was 
marked hemorrhage of the pia arachnoid and a large amount 
of free blood in the base of the skull. Deep bilateral tears and 
hemorrhages of the tentorium. Multiple hemorrhages of the 
falx. The brain showed congestion and softening. 

Diagnosis: [Birth trauma (laceration and hemorrhages of 
tentorium) ; hemorrhages of pia arachnoid and cerebrospinal 
fluid; partial pulmonary atelectasis; congestion of viscera: 
anomaly of thumb; uric acid infarcts of kidneys; atresia of 
esophagus ; esophagotracheal fistula. 

G. Cysts of the esophagus occur as congenital anomalies 
but are exceedingly rare. LButtenwieser®’ reports such a case. 
There was a cyst on the anterior and right wall of the esopha- 
gus the size of a pigeon’s egg. It was found at autopsy on a 
seven day old child. No other esophageal anomaly was found. 
Cautley’ states the cyst may arise during the separation of 
the trachea and esophagus, and refers to a case of Hibb in a 
woman thirty-one years old. In Abt System, Vol. ITT, page 
409 (61), Heuman states fifteen cases collected by Butten- 
wieser, thirteen without symptoms and found at autopsy. 

H. Atresia of the esophagus is due to one of the following 
developmental errors : 

(a) The early esophagus, referred to as the sphincter in 
the four millimeter embryo, may not elongate equally and thus 
leave a stenosis in a portion of the canal. 
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(b) The stage of obliteration, which is never complete, may 
fail to open up as wide as it should. 


(c) The vacuolization of the cells is incomplete or the 
vacuoles fail to coalesce. 

Atresia may occur at the cardiac end of the esophagus, as 
reported by Marcus,’ in which case the entire esophageal wall 
seemed to take part in the stenosis. Abel"* reports a case with 
a complete web across the esophagus at one inch below the 
level of the bifurcation. Esophagoscopy was done at two days 
of age: the web was perforated and the child lived. litzgib- 
hon reports another such case. These cases are unique in the 
literature. 

Many cases in which the middle third of the esophagus is 
replaced by a solid cord are on record, The upper end of tne 
atresia is at the level of the cricoid and a solid cord extends 
to the cardiac end of the esophagus, which opens normally to 
the stomach (25, 65, 17, 66, 38, 85, 30, 42, 6, 3, 91). 


This condition is allied to malformation of the esophago- 
tracheal septum (INieth'') and associated with the elongation 
of the esophagus which occurs during the development of the 
found a ridge at a point on the posterior tra- 


lungs. Crowdy' 
cheal wall opposite the blind esophageal pouch. 


|. Stenosis or incomplete occlusion is of more frequent oc- 
currence. Griffith and Lavenson*® found twenty cases reported 
up to 1909, while Hofer,*" in 1928, reports a total of forty-five. 
It may occur at any level in the esophagus. Morse*’ reports a 
case at six inches from the incisors, and Keith'! reports nine 
specimens in the Royal College of Surgeons (London), in 
which there is a stenosis of the upper orifice. It is not a hyper- 
trophy of the constrictors, but a true fibrous stenosis. The cir- 
cular muscle is replaced by loose connective tissue. 


Heatley,“* Morse*’ and Grieg’* report cases of stenosis of 
the middle third, whilé Hutchison*® has a case of stenosis one 
and a half inches below the bifurcation, and Fitzgibbon™ a 
case ten inches from the incisors, 


1 


Turner,* 
at the lower end. Vinson‘ 


Maver** and Eschelman 
1 


report cases of stenosis 
has four cases at various levels. 
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rokiewiez"” has a case of stenosis of both the esophagus and 
pyloris with subsequent dilatation of each (gastrectaseia ). 
Others 8? 7°" report cases at different levels, and Arens 
and Bloom" have a case of stenosis at two separate points. 
rey’? found a valve-like protrusion, one to two centimeters 


from the cardia. This he cut and dilated. 

Cases are reported as congenital in patients ranging in age 
from a few days to sixty-seven years. 

Most authors believe that the entire wall of the esophagus 
takes part in the stenosis, and many report good results by 
dilatation, carried on by various methods, such as the olive tip 
hougie on a thread (Plummer), bougies of the Jackson type 
or others or retrograde. This procedure must be carried on 
for a varying length of time. 

Whipham and lagge’’ report a case of ruptured esophagus 
following dilatation and state six others are in the literature. 

Other authors"! * believe diet is the only satisfactory treat- 
ment. 

(juisez** reports a case, the first symptom of which was a 
foreign body lodging in the congenitally narrow esophagus. 

| have a case of partial occlusion of the cardiac end of the 
esophagus to report: 

Baby Remillard, age seven weeks, was referred to me by 
Dr. I. D. Anderson because of choking and cyanosis which 
occurred at each feeding. There seemed to be an unusual 
amount of mucus in the baby’s throat, which at times necessi- 
tated removal by means of a catheter and suction. 

The previous history is as follows: \t two weeks of age the 
baby vomited its food. The vomiting was projectile in charac- 
ter and occurred after one or two feedings a day. This became 
worse, and at three and a half weeks the baby vomited nearly 
everything. She lost weight rapidly. She was then taken to 
the hospital and fed breast milk per tube. Tubing was difficult 
and seemed to make her vomiting worse than ever. Atropin 
in large doses produced no improvement. X-ray showed 90 
per cent of the gastric contents passed through the pylorus at 
the end of four hours. The diet was then changed to thick 
cereal, and she could keep this down, though it took nearly an 
hour for her to take two ounces. Water made her vomit at 
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once. Hypodermoclysis was given daily to keep up the fluid 
intake. 

At five weeks she began to have choking attacks and cyan- 
osis, which was much worse during feedings. X-rays were 
again taken, which showed definite stenosis of the lower end 
of the esophagus with considerable dilatation above. (See 
illustration. ) 

The esophagus was dilated by the Plummer method and the 
baby immediately improved. She was able to take liquids, so 
hypodermoclysis was discontinued. She gained weight at once. 
Dilatation was repeated four times and she left the hospital in 
good shape. Six months later dilatation was repeated. One 
vear later repeated and again two years later. She is now five 
years old and can swallow as well as her twin sister. X-ray 
shows no obstruction in the esophagus. 

Von Gilse*’ reports a case he considers due to paralysis 
caused by birth injury. This is the only case [ have located in 
the literature. 

Stenosis caused by pressure from without is also rare in the 
literature. Mosher’ * calls attention to the action of the lung 
tips in causing compression stenosis at the lower end. Straus 
and Hess‘! report cases caused by connective tissue bands 
around the esophagus from the diaphragm and describes an 
operation to cure the condition by cutting the bands. They 
had three cases and all died of pneumonia following the opera- 
tion. These authors state that stenosis at the cardiac end is 
rare and is never complete.“* They attribute some of the ob- 
struction to spasm superadded to the stenosis. Peterson** is 
quoted, who describes an operation for congenital stenosis 
which he did on a seventeen year old girl, making an esopha- 


gus subcutaneously. 
CONCLUSION, 


Congenital anomalies of the esophagus are not rare. 
. There are nine definite varieties of anomalies. 
Certain types can be treated successfully ; hence an accu- 


whys 


rate diagnosis should be made in every case. 
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Fig. 1. Very narrow stream of barium enters stomach through 
lower end of esophagus with moderate dilatation of esophagus 
above. 





























Fig. 2. Taken a few days later, shows how the dilatation has 
increased enormously. The stenosis of the cardiac end of esophagus 
is nearly complete. 
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THE SURGICAL ANATOMY OF THE LYMPHATICS 
OF THE HEAD AND NECK.? 
By Homer A. Trotter, M. D.,+ 
BUFFALO. 


The lymph glands, or more appropriately, the lymph nodes, 
are structurally composed of a peculiar form of cell which, 
when grouped together, is called lymphoid tissue. Lymph 
nodes are small, bean shaped organs, surrounded by a capsule 
and composed of cortex, medulla and hilus. The capsule con- 
sists of white fibrous tissue and contains some yellow elastic 
and scattered smooth muscle tissue. Leneath is a lymph space 
or sinus. From the inner surface of the capsule trabecule 
are sent into the cortex, and these divide the latter into a 
number of masses called secondary follicles or nodules. The 
lymph space continues along the trabeculae. The cortex con- 
‘ains the secondary nodules and trabecule. The former consists 
of dense lymphoid tissue and contain a germinal center. The 
cells are chiefly lymphocytes, which are arranged in concentric 
lavers around the periphery. Other cells of the hyalin variety 
are found in the central portion. The follicles continue into 
the center of the node as the medullary cords. The trabeculz 
separate the follicles from one another and pass into the me- 
dulla surrounded by the lymph space. 

The medulla consists of the medullary cords and trabecule. 
The cords are the bandlike continuations of the secondary fol- 
licles and are separated from the trabeculze by the lymph spaces 
that accompany the latter. They consist of dense lymphoid 
tissue supported by reticulum, At the hilus the medulla comes 
to the surface. 

The lymph node lies loosely in connective tissue and is held 
in place by a connective tissue reticulum, The blood supply is 


*Submitted for publication March & 1930. 
71. P. Poirier et A. Charpy. Traite D’Anatomie Humaine. 2me tome, 
4+me fascicule, 2me edition, Paris. 1909, 
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received through its capsule, also the afferent lymph vessel, 
draining lymph from the area beyond; after passing through 
the node, the lymph finds its exit by way of the efferent vessel, 
finally reaching the blood stream through the vein into which 
the lymph vessel empties. 

Qn the periphery of the follicle the lymphoid cells are small- 
er than in the center, in which many of the larger show karyo- 
kinesis. 

The lymph in passing into the node is in direct contact with 
the lvmphoid cells and undoubtedly altered in composition and 
cellular contents. 


The nodes may be influenced by the blood brought to them 


and by the lymph of the area drained. There are about 800 


lvmph nodes scattered in definite areas through the body. 
Their distribution is significant in that provision seems to 
have been made for their presence in areas where infection 
might occur, for example, the thorax in relation with the heart 
and lungs: the abdomen, in connection with the gastrointes- 
tinal tract and genitourinary system: the neck which contains 
about 300 nodes and located to protect infections arising in the 
mouth, nose, sinuses, nasopharynx and about the face. 


It is comparatively seldom that they are the seat of primary 
disease. Secondary enlargement, however, almost constantly 
follows infections of the areas which they guard and they form 
the first barrier to infections of the areas which they protect. 
They also form the first line trenches to infectious materials 
that have escaped into the Ivmph stream. 


LYMPH NODES OF THE HEAD AND NECK. 


In the cervical region are located the principal lymphatic 
gland development, which forms a collar or circle placed at 
the junction of the head and neck on each side. This group 
lies beneath the sterno-cleido-mastoid muscle and accompanies 
the large vessels and nerves to the junction of the neck and 
thorax. This principal chain is flanked by chains of glands of 
less importance. 

The circle of lymph glands may be subdivided into a num- 
ber of groups and named from the region occupied. 
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From the back to the front of the head and neck are found 
the following groups: Suboccipital, mastoid, parotid, submaxil- 
lary, submental and retropharyngeal. 

1. The suboccipital group vary from one to three glands, 
usually three. They are about the size of a pea and ordinarily 
lie at the insertion of the occipital muscle at the outside of the 
border of the trapezius muscle and sometimes on the surface 
of this muscle. Occasionally this group may be found in the 
superficial aponeurosis or lie on the sheath of the suboccipital 
nerve. 

This group receives the afferent vessels from the lower oc- 
cipital part of the head, and the efferent vessels run to the 
upper substernal mastoid glands. 

The substernal glands receive directly from the occipital 
region. 

2. The mastoid glands (retroauricular) usually occur in 
pairs, always visible in children but difficult to discover in 
the adult. They are placed one behind the other and are united 
by two or three trunks. They are found at the junction of 
the insertion of the sterno-cleido-mastoid muscle. The mastoid 
glands receive afferent vessels from (a) the temporal part of 
the head, (b) the internal surface of the ear, and (c) from the 
posterior part of the auditory canal. 

The efferent trunks drain the superior group of the sterno- 
cleido-mastoid glands. 

3. The parotid group comprises the subcutaneous glands, 
although they are often missing; also the superficial and deep 
glands, over the parotid area under the superior aponeurosis. 
The superficial are found in the newborn and frequently in 
the adult, and are located at the upper surface of the gland. 
They are one to two in number and located in front of the 
auditory canal. 

The deep group are disseminated throughout the parotid 
gland. 

The afferent vessels are received from the (a) external part 
of the ear, (b) from the skin over the temporal and frontal 
regions, (c) eyelids, (d) and outer part of the nose, (e) the 
anterior part of the auditory canal. Perhaps receive lymph 
from the mucosz of the nasal fossze. 
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The efferent vessels empty themselves at the internal jugu- 
lar at the outlet of the parotid and the submaxillary glands. 

The number of glands of the parotid group vary in number, 
three to sixteen. There is a subparotid group which belongs 
to a chain along the route of the internal jugular. The ma- 
jority of authors do not mention this group. 

4. The submaxillary group varies from three to six glands 
and is found along the inferior border of the maxilla from the 
anterior insertion of the digastric muscle to the angle of the 
jaw. The glands are found lying upon the submaxillary gland 
and are about the size of a pea and are under the aponeurosis. 

A posterior gland may be found behind the facial vessels 
at the angle of the jaw. 

A middle group are most common. There are no glands 
found in the parenchyma of the submaxillary gland as there 
are in the parotid gland. 

This submaxillary group receives afferent vessels from (1) 
nose, (2) check, (3) upper lip, (4) external part of inferior 
or lower lip, (5) all of the gum, (6) anterior part of the 
tongue. 

The efferent vessels descend over the submaxillary gland 
and cross the hyoid bone to empty into the deep cervical chain, 
especially the glands at the bifurcation of the carotid artery. 
A subdivision of the submaxillary group are the facial group, 
which in turn is divided into (1) superior, (2) media, and 
(3) inferior. 

The inferior is located at the external side of the in- 
ferior maxillary between the anterior border of the masseter 
and the posterior part of the lips. There are observed one to 
three glands close to the facial artery and vein. 

The medial group is found deeply located, external to the 
buccinator muscle. 

The superior group is less important than the other group 
and placed in the suborbital region. 

5. The submental group is found in a triangle bounded by 
the digastric muscle and the hyoid bone. They vary in num- 
ber from one to four, but are usually two, and in the adult 
may be entirely missing. Also missing in the newborn. 

The afferent vessels are from the (1) skin over the chin. 
(2) middle of the lower lip, (3) mucous membrane of the 
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mouth in a corresponding area, (4+) floor of the mouth, (3) the 
tip of the tongue. 

Efferent vessels follow a double course, partly to the sub- 
maxillary glands and, by the way, toward the hyoid bone to 
empty into a gland located on the anterior part of the face at 
the external jugular vein. 

3. Retropharyngeal glands are found behind the pharynx 
on the posterior and lateral sides at the level of the atlas bone. 
There are usually two glands or there may be one. 

The afferent vessels are from the mucosz of (1) the nasal 
fosse, (2) the paranasal sinuses, (3) the nasopharynx, (4) 
eustachian tube and lymphatics from the internal ear. [Because 
of the extended area involved in this group numerous infec- 
tions are observed. 

fferent vessels empty into the internal jugular chain. 


THE DESCENDING CERVICAL CHAIN. 


This group of glands descend with the great vessels of the 
neck to the chest. They are also known as the deep cervical 
nodes. This group is flanked by a secondary chain of glands 
of less importance and called the external jugular chain. 

The deep cervical chain, also called the carotid group, is 
found beneath the sterno-cleido-mastoid muscle and constitutes 
the deep glands of the neck. This chain of lymph nodes forms 
the most important group of lymph nodes in the whole body. 
There are fifteen to thirty glands found in this group. 

The deep cervical chain is divided by some authors into the 
superior and inferior groups and so divided by the omohyoid 
muscle. The superior group is formed by the upper deep cer- 
vical glands. The inferior group is formed by the subclavian 
glands, 

The deep cervical chain extends from the mastoid bone and 
posterior border of the digastric muscle in a vertical direction 
to where the omohyoid muscle crosses the deep vessels and 
nerves. All are covered by the sterno-cleido-mastoid muscle 
and are adherent to the under layer of the muscle. While this 
chain makes one continuous descent, they may be divided into 
external and internal groups, differing from the origin of 
their afferent vessels. 
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The external group is placed behind and outside of the in- 
ternal jugular. They are small in size, round and occur with- 
out apparent order. This group, especially, receives the cuta- 
neous lymph vessel of the head and neck. 

The internal glands lie on the internal jugular or external 
border of it. The glands are more numerous than the ex- 
ternal group and certain glands have a fixed position. They 
are disposed parallel to the internal jugular. Certain of these 
nodes have a fixed position. One or sometimes two are found 
at the outer border of the digastric muscle and they drain the 
principal region of lymphatic supply to the tongue. 

Another large group lies at a point where the omohyoid 
muscle crosses the internal jugular vein; also, several nodes 
are found behind the internal jugular vein and in front of the 
prevertebral muscles. There is no fixed position of these 
glands and they are closely anastomosed by their lymphatic 
vessels. 

The external group receives the efferent vessels of the mas- 
toid glands, the suboccipital and some vessels from the glancls 
about the external jugular. (ne large vessel comes from the 
occipital region of the scalp. Several trunks come from the 
lobe of the ear. The cutaneous lymphatics from the upper 
part of the neck. Some of the external group receive vessels 
which should go to the internal group—for example, the nasal 
fossee and the nasopharynx. 

The internal group receives efferent vessels from the retro- 
pharyngeal nodes, the parotid and subparotid nodes, submaxil- 
lary and submental nodes. In addition, they also receive the 
large part of the lymphatics from the tongue, nasopharynx 
and all of the middle and inferior part of the pharynx. Some 
from the cervical part of the esophagus, nasal fossa, cervical 
part of the trachea and the thyroid gland. The internal group 
receives from the tonsils, hard palate, orbit and the larynx. 


THE ACCESSORY CERVICAL CILAEN, 
The external jugular group or the accessory cervical chain 
of glands is formed by four or five glands and located at the 
external jugular vein as it leaves the parotid gland. They lie 
on the external surface of the sterno-cleido-mastoid muscle, a 
little behind the pole of the parotid gland. They receive the 
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afferent vessels from the lobe of the ear and parotid region. 
The efferent vessels are found along the anterior border of the 
sterno-cleido-mastoid muscle and empty into the superior 
glands of the deep cervical chain. One of these vessels follows 
the external jugular vein and empties into the subclavicular 
glands. 

The superior, anterior cervical group is composed of two 
or three small glands and are not constant. They are found 
along the anterior jugular vein. 

The deep anterior cervical chain glands are found under the 
subhyoid muscles in front of the laryngotracheal nerve. 

The recurrent cervical chain group consists of three to four 
small glands placed along the side of the esophagus, larynx 
and trachea. They are found following the course of the re- 
current laryngeal nerve. They are very small and difficult to 
find. 

SURGICAL SIGNIFICANCE. 

The retropharyngeal and cervical lymph nodes, because of 
the extensive area involved through afferent lymphatic ves- 
sels, are frequently the seat of numerous infections and malig- 
nant changes. 

It is obvious, therefore, for the surgeon dealing with these 
cases to possess a knowledge of the relation with the periph- 
ery. It has been accepted by most authors that the flow of 
lymph is toward certain groups of lymph nodes, thus making 
it possible to develop a table which is a positive help to the 
surgeon in the eradication of diseased lymph glands. The 
table is practically as follows: 

SUBOCCIPITAL GROUP. 

(a) Lower occipital area of scalp. 

MASTOID GROUP. 


(a) Temporal part of the head. 
(b) Internal surface of the ear. 
(c) Posterior part of the auditory canal. 


PAROTID GROUP. 


(a) External part of the ear. 
(b) Skin from temporal and frontal area. 
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(c) Eyelids. 

(d) Outer part of nose. 

(e) Anterior part of auditory canal. 

(f) Occasional vessel from mucous membrane of the nose. 


SUBMAXILLARY GROUP. 


(a) Lower nasal fossz. 

(b) Buccal cavity. 

(c) Upper lip. 

(d) External part of lip (lower). 

(e) All of the gums. 

(f) Anterior part of tongue. 
SUBMENTAL GROUP, 

(a) Skin over chin. 

(b) Middle of lower lip. 

(c) Mucous membrane of mouth. 


(d) Floor of mouth. 
Tip of tongue. 


Es. 
RETROPHARYNGEAL GROUP. 
(a) Nasal fosse. 
(b) Paranasal sinuses. 
(c) Nasopharynx. 
(d) Eustachian tube. 
(e) Vessels from the internal ear. 
Tne Deer CEervIcAL CHAIN. 
EXTERNAL CERVICAL GROUP. 
(a) Cutaneous vessels from the head and neck. 
(b) Efferent vessels from mastoid and suboccipital nodes. 
(c) Occipital region of the scalp. 
(d) Lobe of the ear. 
INTERNAL CERVICAL GROUP. 
(a) The greater part of the tongue. 
(b) Efferent vessels from the retropharyngeal, parotid, sub- 


maxillary and submental nodes. 





(c) Posterior part of the tongue. 
(d) Nasopharynx, middle and inferior pharynx. 
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(e) Trachea. 

(f) Esophagus. 

(g) Nasal fosse. 

(h) Thyroid gland. 

(1) Tonsils. 

(j) Roof of the mouth. 

(k) Orbit. 

(1) Larynx. 

There are exceptions to the usual route of the lymphatic 
vessels ; for instance, in some cases lymphatics from the right 
side of the tongue pass to nodes in the left side of the neck, 
and instances of anomaly occur elsewhere. 

It has been observed after the removal of a group of lymph 
nodes that the area drained by their tributaries become in- 
volved in a swelling, persistent and indurated, and known as 
hard edema of lymph edema. 

Collateral lymphatic circulation is established when the ves- 
sels are damaged by trauma or disease. 
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Fig:4, Longitudinal Section of a Lymph Node. 











Fig-2.. General arrangement of the lymph nodes 
of the head and neck. 
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Fig:3.Lymphatics of the external 
part of the nasal fossae. 
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Fig:4 The Retropharyngeal Nodes. (Poirier) 
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AN ENORMOUS FRONTAL LOBE ABSCESS FOL- 
LOWING INFECTION OF THE FRONTAL 
SINUS: OPERATION, RECOVERY. 

By 
Ross Hatt SKILLERN, M.D.,AND GeorGe M. Coates, M.D., 
PHILADELPHIA. 

It was just thirty years ago that the first report of a recovery 
of frontal lobe abscess following operation was published,’ and 
it was looked upon then as unique and not apt to occur again 
in the near future. Since that time and up to the present, we 
have been able to collect about 177 cases of frontal lobe abscess, 
most of which had undergone operation, with a mortality of 
approximately 75 per cent and which would place the number 
of recoveries at about 44. 

This high mortality was due to the fact that these abscesses 
were situated in the silent area of the brain and many remained 
unrecognized (about 45 per cent) until death occurred and an 
autopsy was made. As late as 1924, one of us (Skillern) made 
the statement that he did not recall a case where the operator 
opened up the frontal sinus and drained a blind abscess in the 
frontal lobe that was diagnosed primarily.2. This holds good 
almost up to today, for if we carefully review the literature 
we will note that almost every case had undergone one or 
more previous operations for frontal sinusitis when the brain 
abscess certainly had been present. 

In making this statement we refer, of course, to those cases 
which were due to a previous frontal sinus infection. Eagle- 
ton,* in 1922, reported 150 cases of frontal lobe abscess, 64 of 
which certainly took their origin from the frontal sinus. We 
have been able to augment these by 27, so that the total number 
to date counts 92, which is about one-half of the 177 reported. 
While the mortality following operation is still very high 
(about 70 per cent), it is steadily becoming lower, due to the 
improvement in surgical methods made by such men as Els- 
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berg, Kerr and particularly King,‘ even though the latter, in 
our opinion, has gone a trifle too far in his radicalistic tend- 
encies. The cause of this high mortality, according to Eagle- 
ton,> who, in 1925, said it was over 80 per cent, was largely 
due to imperfect methods of treatment. It is on this very ac- 
count that we are reporting our last case and discussing in 
some detail the after-treatments which have proven most effica- 
cious in our hands. 

This case is particularly striking, from a number of stand- 
points, the most interesting being her serious condition imme- 
diately preceding operation and the almost instant improve- 
ment with uneventful recovery after the abscess had been 
located and drained. 

L. W., 20 years old, West Chester, Pa.—Previous history as 
to her local disease negative, except that at eleven years of 
age she was kicked in the right frontal region by a horse. 
There was apparently no concussion and no fracture, but a 
large skin flap just above the hair line was raised. This was 
sutured and healed readily with little swelling. A scar is still 
evident when the hair is parted. 

Present illness began December 8, 1929, with a cold in the 
head, soon followed by fairly severe right frontal headache. 
On the 9th of December she rode horseback for several hours 
on a raw, cold day. On her return, headache was worse and 
remained so. Dr. Klevan of West Chester, was called in and 
found her right frontal region tender, the right nasal mucosa 
swollen and pus in the right nostril. He treated this by ephe- 
drine packs, followed by neosilvol. 


She was first seen by one of us (Dr. Coates) on December 
11th, in consultation. .\n X-ray taken at that time showed a 
somewhat cloudy right frontal sinus. Examination revealed 
an engorged mucous membrane, right middle turbinate hyper- 
trophied and swollen, and crowded between the septum and 
the lateral nasal wall, much thick mucopus in the nostril and, 
after cleansing, pus was seen coming from beneath the an- 
terior end of the right middle turbinate. She had a massive 
edema of the right upper eyelid which could not be raised. The 
forehead also was edematous above the brow, more marked 
on the right but extending across the midline to the left. 
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Tenderness was marked. Shrinking and suction produced a 
considerable amount of pus with some relief of the constant 
headache. Her temperature had been fairly steady between 
100 and 102, with pulse around 100. She complained a good 
deal of headache but had no other symptoms of note. 

She was seen again on the 15th, at which time slight im- 
provement was shown, the edema being less and the pain con- 
siderably improved. The bacteriologic examination revealed 
pure culture of staphylococcus albus hemolyticus. Dr. Nlevan 
had given her one dose of eolan and prepared a vaccine from 
the staphylococcus organism. 

Qn December 18th, the condition being in no wise improved, 
the anterior end of the middle turbinate was removed under 
local anesthesia. As there was distinct evidence of pus under 
the upper eyelid below the middle of the brow, this was incised 
and a small amount of thick white pus evacuated at a depth of 
about one-half inch. The organism was again staphylococcus 
hemolyticus. No fistula into the frontal sinus was discovered 
and no necrotic bone felt with a probe. Dr. Klevan reported 
that following these procedures, during the course of the next 
three weeks, the nose drained freely for a while, later ceasing. 
The opening through the upper eyelid drained for three days 
and then closed. The edema of the upper eyelid disappeared 
almost entirely, as also the edema over the forehead. The 
headaches, however, continued and there was some photopho- 
bia. The temperature was normal after about December 25th. 
However, she did not do well, gradually losing strength and 
complaining of constant and increasing trontal headache which 
required morphin for its control. 

On January &th, her condition became much morse. She was 
markedly weaker and had a subnormal temperature with a 
pulse at times below 50. On January 10th, conditions became 
so alarming that she was brought in an ambulance from West 
Chester to the Graduate Hospital in Philadelphia, a distance of 
thirty miles. She had to be assisted downstairs into the ambu- 
lance and is said to have fainted on the way down. One-half 
hour after admission she became semicomatose, being aroused 
with the greatest of difficulty and only after hesitation answer- 
ing questions, yes or no. In another half hour she developed 
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a complete hemiplegia on the left side, with some weakness 
of the left facial muscles. 

Previous History—Has had measles, pertussis, mild in- 
fluenza in the spring of 1929. Patient was not a strong child, 
but after her thirteenth birthday she put on weight and seemed 
healthy in every way until 1926, when she had amenorrhea 
for ten months. Tonsils and adenoids were removed in 1920. 


Physical Examination—A well developed and a fairly well 
nourished, pale, white female, about twenty years old, who 
was first seen lying on her right side in a stuporous condition 
with eyes closed and breathing about 15 times per minute. 
The head was drawn back and the muscles and neck stiffened. 
No thyroid enlargement and no cervical lymphadenopathy. 
Right pupil was dilated, with the right eye directed down. 
Left pupil contracted and in a central position, No exophthal- 
mus. Extraocular movement could not be tested because of 
patient's lethargy. The ears were negative. The nose, throat 
and mouth were normal. Lung expansion free and equal but 
deep and slow. Tactile fremitus normal, percussion note nor- 
mal and breath sounds normal. The apex beat was in the fifth 
interspace midelavicular line. No enlargement, murmur or dis- 
placement. Rate about O68. Abdomen negative; no muscular 
twitching or convulsions. Patient was stuporous and unable 
to cooperate at all. Did not respond to any stimuli. Knee 
jerks were hypertonic, the achilles reflexes present. There 
was bilateral ankle clonus, but the Babinski was absent on both 
sides, as were also the confirmatory tests. The reflexes of the 
upper extremities were present on both sides and there was 
no spasticity. 

Qn admission, temperature 98.7, pulse O68, respiration 20. 
One hour after admission the patient was seen by Dr. T. H. 
Weisenberg, who made the following notes: When | first saw 
the patient she responded to questions, giving the right an- 
swers, with the exception that she thought | was Dr. Coates. 
She was able to open her eyes and at that time her pupils were 
small but equally dilated. She was able to look up, down, but 
not to right or left. It was impossible for me to determine 
whether this was due to paralysis or her mental state, more 
probably the latter. There was some weakness in the lower 
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left face. Her history, obtained from the relatives, showed 
that she had recently complained of headache, which was pro- 
gressively worse, and nausea and vomiting for the past two 
days. She has also been drowsy and somewhat lethargic, but 
there were no convulsive phenomena or ocular symptoms with 
the exception of some photophobia. On returning to the room 
after one-half hour, she was found much more stupid, the 
head drawn backward and to the right; could no longer an- 
swer questions; the left pupil was rigid and small; the right 
pupil dilated to its maximum and not responding to light. 
During the dictation of these notes, the right eye deviated 
downwards, with total lack of response to any type of stimula- 
tion. When first examined, power in right hand was normal 
and left hand diminished, At the second examination, the left 
foot was turned outward, the left hand in decerebrate position. 
Right knee jerk was increased; there was an abortive clonus ; 
plantar irritation gave no response. Left knee jerk was more 
prompt than the right and clonus more persistent. Abdominal 
reflexes absent both sides. The evidence points to right frontal 
lobe abscess with even now a basal meningitis involvement. 
Fifteen minutes later there was present a bilateral Babinski. 
She used right arm freely but not the left. The right pupil 
had come down to same size as the leit and the deviation of 
the right eye downward had disappeared. Throughout the 
examination she seemed to have a protrusion of the right eye.” 

She was then seen by Dr. Edmund M. Spaeth, who gave the 
following eye report: O. D., widely dilated and fixed; O. S., 
pin point and fixed. A short time before the pupil O. D. had 
been pin point as was now that of the left (after ten minute 
interval). Slight exophthalmos ©. D., with widening of pal- 
pebral fissure. The eye was held closed. The right eye is in 
hypoduction, Fundus O. D. disc swollen and pale, margin 
blurred and edematous. The elevation of this nerve head is 
at least 2 diopters. There is no hemorrhage in the retina. 
(). S. nerve head seen also swollen and edematous with blurred 
margins. The elevation in this eye is from 1 to 1.2 diopters. 
In both eyes the veins of the retina are engorged and tortuous. 
There is no hemorrhage on the left. 

The patient was taken immediately to the operating room 
and the following operation performed. 
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Operation, January 1oth—The usual Killian incision, but 
slightly beneath the eyebrow. After the periosteum was re- 
tracted a small hole was made into the sinus, which was appar- 
ently dry. The anterior wall of the sinus was now removed 
and the interior appeared to have regenerated, as far as inflam- 
matory symptoms were concerned, except at the extreme upper 
apex. At this point, where the anterior and posterior sinus 
walls came together, a drop of pus was present. On probing 
it was found that the diploe appeared softened and somewhat 
purulent. A vertical incision was now made up the midfore- 
head to gain necessary room, and after turning back the flap 
the external table over this area, although apparently healthy, 
was gradually removed in an upward direction until this osteo- 
myelitic process of the medullary substance was completely 
uncovered and normal bone was encountered on all sides. 

The internal table above and the posterior sinus wall below 
were sponged and carefully inspected in order to discover a 
possible focus of penetrating infection, but no discoloration 
or softening could be detected. Despite this negative finding, 
the extreme gravity of the patient’s condition demanded in- 
stant action, so the internal table was opened above the upper 
limits of the sinus cavity and also immediately a few drops 
of heavy white pus followed the introduction of a probe be- 
tween the dura and internal table. It was decided to lay bare 
a considerable portion of the frontal lobe, so the bone above 
the sinus cavity, as well as the posterior sinus wall was resect- 
ed. The dura above began to bulge and did not pulsate while 
that portion directly behind the sinus cavity showed no bulging 
and pulsated faintly. 

After a quick consultation, a scalpel was introduced into 
the bulging portion through the dura directly backward to 
the depth of one-half, three-quarters and finally one inch, which 
was followed only by a gush of dark blood. As the patient 
was now moribund and further operative interference could 
do no harm and might possibly be of benefit, the scalpel was 
pushed further inward and backward, when suddenly a gush 
of pus under great pressure welled out of the wound along- 
side of the scalpel blade, dividing into two streams as it flowed 
down over the patient’s face and hair. The scalpel was quickly 
removed and a pair of forceps inserted, opened and removed, 
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thus opening widely the deep wound. Another gush of pus 
followed in even greater volume than the first. 

With a long, thin bistoury a portion of the brain with the 
dura about the size of a small thimble was resected so as to 
give free access to the abscess. The abscess cavity was now 
packed with gauze, following which more purulent material 
was evacuated. The bleeding had now become so intense from 
the brain and meninges and from the abscess cavity that if 
allowed to continue it would soon have exsanguinated the pa- 
tient. As all of the purulent secretion appeared to have been 
evacuated, the cavity was snugly packed with seamed iodo- 
form gauze, one inch wide, oven ten feet being required to 
fill the cavity and sinus. The wound, was, of course, left open 
and the patient returned to her room in a precarious condition. 
\iter about seventy minutes, consciousness seemed to be try- 
ing to return, which surely was a most welcome manifestation, 
as she had been brought to the operating room to all intents 
and purposes moribund. 

In the course of a few hours, complete consciousness re- 
turned, but she was still a mighty sick girl. She was put under 
morphia and atropin, and provision was made for blood trans- 
fusion at the earliest possible moment. 

Postoperative Treatment and Course.—.\fter operation, the 
patient, in the course of an hour, began to respond to sug- 
gestions. Both pupils were equal and about the same plane. 
but the eye signs quite variable during the next few hours. 
Blood pressure immediately after operation was 110 80, but 
two hours later was 90/40. .\ type 4+ donor was located, cross 
agglutinated, and at 9:25 p. m. the patient was given 500 cc. 
of whole blood by the citrate method as well as 200 ce. 
of normal saline. The pulse remained of good quality 
and rate, At this time the patient was seen to move both arms 
and legs and, when asked to do so, put both arms under the 
hed clothing. Before the transfusion the temperature was 102 
rectal, pulse 90, respiration 20. An hour later it was the same 
except the pulse had come down to 80. Patient was unable 
to answer questions. General blood examination immediately 
postoperative : Erythrocytes 3,850,000, leucocytes 17,450, hemo- 
globin 68 per cent, small lymph. 7, polymorph, 93. Urine 


showed a faint trace of albumen but was otherwise negative. 
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Culture from the brain abscess eventually showed a staphylo- 
coceus albus. Laboratory report from Dr. Eugene A. Case: 
“Examination of tissue removed at operation: The brain tissue 
shows a_ perivascular cellular infiltration of lymphocytes, 
plasma cells and mononuclears. The pia arachnoid is also in- 
filtrated with similar cells. The sections do not show the lin- 
ing of the abscess cavity.” 

Patient had a good night following operation, and the next 
day temperature, pulse and respiration remained about the 
same, with a recession of the temperature to 99.4 at its low- 
est point. Pulse full and regular, of good quality. Blood pres- 
sure 98/70. External dressings were changed and the patient's 
mental condition seemed clearer, She was given an enema and 
Auid by rectum and morphin sulphate for restlessness. Dr. 
Weisenburg reported patient much better, clearer mentally 
but still somewhat stupid. The left hemiplegia was about the 
same as previously, although the weakness of the face was 
slightly more marked. No further evidence of progressive 
meningitis. Under dilated pupils, Dr. Spaeth reported the eve 
condition unchanged. Blood examination was about the same 
as previously, except that the leucocytes had gone up to 
24,550. The highest elevation of temperature for the 24 hours 
was 101. 

Qn January 12th, her general condition was about the same, 
sleeping most of the time. \White blood count had fallen to 
17,740, blood pressure 110/70. Temperature ranged from 99 
to 102 and pulse from 108 to 120. Vatient’s neck was still stiff; 
there was no nausea. 

fundus examination by Dr. Spaeth showed the papilledema 
unchanged but a definite decrease in the tortuosity and the 
engorgement of the retinal vessels. Patient conversed ration- 
ally with members of her family and did not complain of any 
discomfort or headache. On January 13, 1930, the tempera- 
ture and pulse range were about the same as the previous day. 
There was some restlessness, taking fluids by mouth very well. 
The outer dressing was removed; 18 inches of iodoform gauze 
were removed from the wound. The edge of the wound was 
clean; no evidence of herniation. Dr. Weisenberg reported 
patient better mentally and physically from the neurologic 
viewpoint. Weakness of the left side of the face was less. 
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The Babinski was absent. Dr. Spaeth reported a definite bilat- 
eral paralysis of the external recti, slightly more marked on 
the left. Pupils reacting normally, but the left slightly smaller 
than the right. Papilledema about the same. Leucocytes, 
14,350. 

January 14, 1930. Patient slightly irrational at times. Leu- 
cocytes, 12,700. Wound was dressed and 18 inches of gauze 
removed, making a total of 36 inches. Neurologic signs im- 
proved. There was some mental upset in that the patient did 
not recognize people by sight, calling them by wrong names. 
Eye condition unchanged. 

January 15, 1930. Temperature range between 100 and 
101.4, pulse 92 to 110, respiration 20. Patient resting well; 
general condition very good. Neck still stiff; no headache. 
Thirty inches of gauze were removed from the wound, making 
a total of 66 inches. Patient still dull at times. This day all 
reflexes were absent with the exception of the achilles, which 
could only be obtained slightly. No further signs of meningic 
involvement. At this time a very fine area of hemorrhagic 
extravasation was noted in ©. S. between superior temporal 
artery and vein just as they enter the nerve head. Leucocytes, 
17,550. 

From now on the patient showed definite improvement day 
by day, the temperature and pulse gradually coming down 
and the stiff neck clearing up. Her mental condition shortly 
became clear, but sometimes the knee jerks were absent. The 
gauze packing of the wound was removed a little at a time 
daily. On the 17th, the hemorrhage of the left eye had en- 
tirely disappeared and there was definite improvement in both 
eyes. The hemiplegia had also practically disappeared. 


On the 18th, 18 inches of gauze packing was removed from 
the abscess cavity itself, the previous removals having been 
only from the frontal sinus. By January 20, 1930, 8 feet 2 
inches of packing had been removed from the sinus and ab- 
scess cavity. Dr. Spaeth reported diplopia field unmoved, diplo- 
pia constant in all fields, due to a convergent squint ; paralysis 
of the external rectus more extensive on the left than on the 
right. Papilledema was beginning to recede in both eyes. 
Leucocyte count still showed an increase up to 16,000. 
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On the 22nd, twelve days after operation, all of the packing 
had been removed from the abscess cavity, which was cleansed 
and immediately repacked daily. General condition splendid, 
bright and cheerful, no headache or complaints, noticeable im- 
provement in eye condition. Within ten days, although there 
was still some diplopia present, both eyes could be rotated 
externally to a degree almost normal. The abscess cavity con- 
tinued to drain, but in the course of two or three weeks the 
frontal sinus cavity became largely obliterated by granula- 
tions, stiffness of the neck had entirely disappeared, and on 
January 27th pulsations in the frontal lobe of the brain were 
noticed. 

On the 31st, papilledema had been reduced to 1 diopter in 
each eye. Leucocytes were 14,000 and temperature not over 
99.8 with pulse 100 to 100. 

A small sequestrum was removed from the wound lebruary 
6, 1930, at which time the patient was bothered by an erosion 
of an unerupted right third lower molar tooth, which caused 
some pain and temperature disturbance for a day or so, but 
which quickly subsided under treatment. 

By February 10, 1930, reflexes in the legs were practically 
normal, though slightly stronger on the right side. General 
condition very much improved. Ocular movements still slight- 
ly retracted in upper deviation of the left eye. Pupils equal 
and react promptly and freely to light. In both eyes there was 
still some slight blurring present in the upper pole, somewhat 
less in the left. 

After February 14, 1930, leucocyte counts were discontinued 
and the temperature remained practically normal. At this 
time the cavity of the abscess was estimated to be from 1/% 
to 2 inches deep, packing being removed and replaced with 
fresh gauze daily. 

After February 19, 1930, the abscess was gently syringed 
daily with bichloride of mercury 1/5,000, strengthened in the 
course of two weeks to 1/3,000. Constant improvement was 
noticed with the external wound healing nicely, with, of 
course, some deformity, and the eyes in all respects constantly 
improving. Drainage was less marked after the irrigations 
were started, but the daily packing of the abscess cavity with 
one-half inch iodoform gauze was continued. 
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She was kept in bed until March 10, 1930, after which time 
she gradually spent more and more time out of bed and was 
permitted to leave the hospital for short walks and drives after 
March 25th. 

By April 7, 1930, the eyes were practically normal and the 
depth of the cavity of the brain reduced to about '2 inch. 
Granulations at the lower part of the wound over the supra- 
orbital ridge continued to discharge a small amount of pus, 
and bare bone was felt with the probe. The remainder of the 
sinus cavity had by now been obliterated by firm, organized 
eranulations. 

Qn April 10, 1930, the remaining '% inch of packing was 
forced out of the abscess cavity, which promptly closed up. 
It was reopened with the probe, but as no fluid was found it 
was allowed to close permanently, 

\pril 11, 1930. Two small sequestra were removed from 
under the granulations, and the sinus in the brain was ob- 
served to be definitely healed. 

April 18, 1930. Two more very small sequestra were re- 
moved under a small area of granulation tissue down near the 
supraorbital ridge, about three-quarters of an inch below the 
site of the abscess opening. 

\pril 19, 1930. Discharged from hospital. (This could have 
been done long before, but she resided at some distance from 
the city, which would have made it very inconvenient to come 
in daily for dressing. ) 

\pril 26, 1930. Wound entirely healed 

The following cases represent those which have been re- 
ported as recovering following operation : 

Herzfeld.—Berlin klin. Wochenschr. November 25, S. 1180, 
1901. 

Male, 20 vears. History of frontal sinusitis following cold: 
after six weeks became decidedly worse. Some temperature, 
pulse about 50, pain in head growing steadier in intensity ; be- 
ginning stiffness of neck. 

Operation —Left frontal sinus opened; mucosa greatly 
swollen and discolored, and bulges upward through the wound 
and which on being opened contained only a small amount of 
fetid pus with granulations, Posterior sinus wall found ca- 
rious, so removed and at lower part extremely fetid pus flowed 
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out from between the dura and bone, the source of which it 
was not possible to determine. The underlying dura was dis- 
colored and failed to pulsate, and on being incised gave forth 
a considerable quantity of very fetid pus. On retracting the 
dura a fistula extending into the brain was discovered. This 
fistula was dilated with the forceps, after which it was possi- 
hle to put one’s finger into an abscess hole up to the second 
phalanx, both laterally and superiorly. (Pus showed pneu- 
mococcus. ) 

The cavity was packed loosely with iodoform gauze and 
dressed externally with the same. The operation was immed 
ately successful. Headache relieve entirely. Temperature be 
came normal but pulse remained low. Profuse purulent secre- 
tion for six days, after which time it diminished, and healing 
quickly followed, so that the external skin wound at the end 
of five weeks became fully closed. (ne now could note only 
a slight pulsation, which became less and less until it prac- 
tically disappeared. Patient entirely well with all faculties pre- 
served. (No details concerning the dressings are given. .\ 
remarkable fact was that the evegrounds at no time showed 
any changes. ) 

Rawling.—Trans Med. Soc. of London, Vol. 30, p. 375. 1907, 

Male, frontal headache with edema right upper evelid. 

May, 1905. Operation; roof of orbit exposed. 

June. Complete coma and paralysis of left side of body and 
face. Second operation: Skull opened and frontal lobe exposed, 
abscess being found and evacuated. 

July 15th. Discharged cured 

1906 (early). Another abscess in same. situation, evacuated. 

October 13, 1906. Headache severe; drowsy and _ irritable 
bulging over site of operation. Operation but no abscess 
found; marked hernia of brain which was shaved away. 

October 24th. Abscess again sought and found. Abscess 
walls removed en masse. Recovery. Frontal sinus operated upon 
later. Staphylococcus pyogenes aureus. 

(While it is stated that “another abscess was found,” one 
cannot help thinking it was a refilling of the same abscess 
caused by too early discontinuance of drainage. ) 

Cargill, Turner and Thomson.—Proc. Royal Soc. of Med. 
(Laryng. Section), p. 125, 1907-08. 
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Male, 31 years. Left orbital cellulitis. Incised and pus 
evacuated. Two weeks later great depression; slow cerebra- 
tion, irritable, temperature and pulse rate subnormal. Optic 
neuritis marked. Left frontal sinus discharging pus, and bone 
at bottom clearly carious. 

Operation.—Frontal sinus opened; posterior wall softened 
and easily broken down, exposing cerebral surface covered 
with dirty gray looking granulations. No dura could be found. 
The brain pulsated with no bulging. Exploratory needle 
brought pus, 3 to 4 ounces being evacuated, Staphylococcus 
aureus. The after-treatment was not described. Patient is 
now quite well. 

Donalies.—Archiv. f. Ohrenhk., Bd. 75, S., 199, 1908. 

Male, 12% years. Brought into the office a very sick boy. 
Pain in head, swollen nose and pus, some fever, pulse 98, and 
answered questions slowly but correctly. There was a fluctu- 
ating swelling in midforehead. History of traumatism four 
weeks previous. 

Diagnosis: Acute purulent bilateral frontal sinusitis; sub- 
periosteal abscess ; probable intracranial complications. 

Operation—Abscess opened by vertical incision and both 
frontal sinuses opened; no improvement in general condition. 

October 15th. Patient’s head stiff and drawn backward ; 
pulse slow; both frontals discharging profusely. 

October 15th. More apathetic, sleepy; condition worse. 

October 21st.—Spasmis of left side of body and face. 

(peration.—Posterior wall of right frontal sinus removed. 
Dura somewhat hyperemic but otherwise apparently normal. 
Dura incised and frontal lobe punctured ; no pus found. The left 
frontal was now attacked and on opening the posterior wall 
a few drops of thick pus was seen on the dura. The dura 
itself was discolored but no break was found in continuity. 
It was now incised through the discolored portion and at a 
depth of 2 mm. an abscess was found about 1 to 1.5 cm. in 
diameter. Immediate improvement followed the operation; 
temperature lower and pulse higher. Uneventful recovery. 
Wound closed November 8th. (No mention is made of man- 
ner or method of postoperative treatment. The curious part 
of this case was the spasms on the diseased side.) 


Wiener.—N. VY. Med. Record, Oct. 22, p. 715, 1910. 











FRONTAL LOBE ABSCESS FOLLOWING INFECTION. 411 


Male, 28 years. Four years ago external operation for 
frontal sinusitis, which was followed by a secondary opera- 
tion one year later. Since then recurrent attacks of excruciat- 
ing headache radiating from right frontal sinus. [istulous 
opening at inner third of brow discharging pus. Patient of 
late forgetful and irritable. Marked tenderness over right 
frontal sinus. Brain abscess suspected and operation advised 
but refused. Two weeks later became semistuporous, passing 
from one convulsion into another, these being brought about 
by the collateral edema. 

Operation.—Right frontal sinus exposed and found to have 
been completely eradicated. On posterior wall a small black 
spot was noted, which admitted a probe to the depth of three 
and one-half inches. One-half dram of pus followed its re- 
moval. Incision enlarged and scalp elevated and area laid 
bare about size of one’s hand. A spot in the dura about the 
size of a 25-cent piece was found discolored with granula- 
tions. A crucial incision was made in the dura into the abscess 
cavity. Pus permitted to flow out and cavity sponged until 
clean, which appeared to be about the size of a small child's 
fist, containing approximately four ounces of pus. Cavity 
wiped with 90 per cent alcohol and packed (not too firmly) 
with one-half inch selvaged iodoform gauze. 

On the following day patient felt perfectly comfortable and 
outside dressings changed. On third day internal packing re- 
moved with little secretion in cavity. The cavity was per- 
mitted to fill up with granulations and was completely closed 
in seven weeks. Patient has all faculties and for the past year 
has had no recurrence of symptoms. He is actively engaged 
at his former occupation as a painter and appears to be per- 
fectly well. 

(This case appears to be the first one operated upon for 
brain abscess with recovery that had not undergone previous 
operations for other conditions. All of these cases with fistula 
formation seem to respond particularly well to surgical inter- 
ference. ) 

Rische.—Zeitschr. f. Ohrenheilk., Bd. 62, S. 231, 1911. 

Male, 19 years. One month ago swelling noted over left 
eye which quickly spread to upper lid. Incised:; abscess evac- 
uated. Next dav pain worse with vomiting. Temperature 39. 
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()peration.—listula into frontal sinus; anterior wall soft- 
ened. Granulations in frontal sinus. Perforation in cerebral 
wall. Posterior wall resected. Dura covered with granula- 
tions and did not pulsate. Needle puncture into the frontal 
lobe brought pus at depth of 2 em. A small knife was now 
introduced 2 cm. and about 1% to 2 tablespoonsful of pus 
evacuated. Rubber drainage tube in abscess cavity and iodo- 
form gauze external in sinus. 

September Sth (next day). Temperature fell to 37.0. 

September 9th. Dressing soaked with pus; changed also 
new drain and tampon. Dressings changed daily. 

September 17th. Rubber drainage tube discarded and_ strip 
of gauze substituted. 

September 19th. Vomited during night and complained of 
headache and looked pale; pulse 58 and small. The dressings 
removed and opening in the dura dilated, whereupon several 
cm. of pus gushed out. A new rubber tube was again insert- 
ed. Unfavorable symptoms at once disappeared. 

September 27th. Rubber drain again discarded. 

October 10th. Both brain and dura entirely healed. Exter- 
nal wound healed. 

October 31st. Patient discharged. 

(This case shows the danger of removing the means of 
drainage too soon. ) 

Berens.—Laryngoscope, p. 1083, 1916. 

Male, 30 vears. History of an old pansinusitis with external 
radical operation (January, 1913). Three years later frontal 
headache with large swelling of cicatrix in right frontal region. 

Operation, January 5, 1916.—Old frontal wound reopened, 
with pus under slight pressure. Sequestrum on posterior wall, 
which on removal yielded about four drams of pus (external). 
Ciranulations were present, which were hiding a perforation 
through which a probe was passed in an upward and inward 
direction for a distance of 24g inches. This opening was gently 
enlarged with forceps and a horse hair inserted into the stem of 
the abscess. (Does not state if more pus was evacuated.) Wet 
gauze dressing. Free drainage followed. More strands of 
horse hair were added daily for a week until the fistula had 
hecome as large as a lead pencil. A soft rubber drainage tube 
was then substituted and the discharge became so profuse that 
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for two weeks it was necessary to change the dressings every 
six hours. Discharge practically ceased at end of five weeks 
but wound not allowed to heal until April 18th. 

General symptoms after operation: Much frontal headache, 
restless and irritable, pupils contracted. Temperature 100 to 
101. Culture, streptococcus hemolyticus pure. 

Lynch.—Trans. Am. Laryng. Assn., p. 144, 1917. 

lemale, married. More than 15 years suffered with head- 
aches. Right maxillary sinus irrigated for a year with only 
varying relief. Middle turbinate removed, frontal opened in- 
tranasally. No relief. Leucocytes, 11,000. One year later 
(1913),external frontal. Noimprovement. In 1916, posterior 
ethmoid and sphenoid full of pus. Treatments relieved head- 
aches but old symptoms soon returned, Posterior ethmoid cells 
and sphenoid opened, exposing cavernous sinus and dura. Pro- 
gressed nicely for five days, then symptoms of meningitis 
which, however, after three days subsided. Four weeks later 
symptoms reappeared with 17,000 leucocytes. Mental dullness 
almost to coma, roused only with greattest difficulty. 

Operation. —Old frontal wound opened, which contained 
about 15 drops of milky pus. Posterior sinus wall removed. 
Meninges appeared normal. Dura split. Needle introduced 
into frontal lobe, and at depth of 1 inch three drams of yellow- 
green pus withdrawn. After preparation of opening for a wire 
gauze drain the needle was reintroduced and four more drams 
of pus withdrawn. The brain was searched for abscess cavity 
but no evidence could be found. Finally a small rubber tissue 
drain was introduced into the brain to the depth from which 
the pus had been aspirated. Patient became conscious after 
recovery from anesthetic, and in six hours began to talk. Daily 
dressing reveals no pus and on sixth day drain removed and 
brain explored again for pus but without result. Wound kept 
open for two weeks, then allowed to heal. Recovery rapid; 
headaches gone; mentality clear and bright; leucocytes down 
to 5,800. Pus staphylococcus aureus in pure culture. 

(This case on account of its chronicity undoubtedly had a 
marked abscess wall which collapsed where the purulent se- 
cretion was withdrawn. It would seem that while it may not 
always be necessary to lengthily drain these cases to obtain a 
cure, nevertheless the danger of secondary abscess formation 
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is so great that one takes a palpable chance in not so doing. 
To be on the safe side it is much better to allow the cavity 
to slowly fill up with granulation tissue, even though the dura- 
tion of the hospitalization is considerably lengthened. ) 

Leegaard.— ANNALS OF OTOLOGY, RHINOLOGY AND LaARYN- 
coLocy, p. 108, 1919. 

Male, 22 years. Sinus discharge for several months. Became 
worse after exposure from sleeping in a tent that was damp. 
Trouble centered around left eye. Radical operation on left 
frontal sinus. Discharged from hospital after six weeks, ap- 
parently well. Two weeks afterward was again admitted to 
hospital suffering. great pain in left sinus coupled with dizzi- 
ness. Old wound opened; no pus in sinus; posterior wall re- 
moved; dura bulging. Needle puncture brought thick pus 1/% 
cm., 35 c. em. evacuated slowly and carefully. Culture showed 
diplococci. Split drainage tube inserted 1 cm. Next day tube 
lay outside of dural opening. Strip of gauze inserted to keep 
ypening patulous. Dressings changed daily; opening in dura 
separated each time with forceps. 

This dural opening closed one month after operation. Ex- 
posed portion of dura began to bulge, and at the end of six 
weeks reached size of walnut. Gradually subsided and dis- 
appeared in about two months, Slight increases in evening 
temperature continued for three months, then ceased. Patient's 
general condition excellent ; operation scar firm; slight diplo- 
pia which cleared up in about nine weeks. 

(After the first day gauze packing was apparently used and 
drainage tube discarded. Hernia disappeared without special 
treatment. ) 

Kerr.—Archiv. of Surgery, Vol. 7, p. 297, 1923. 

Male, 15 years. Two years before had a submucous re- 
section, which was followed by cerebrospinal rhinorrhea. Two 
months ago rhinorrhea suddenly ceased and pneumococcus 
meningitis developed. Recovery followed spinal punctures. 

After a period of time (not stated) headache with vomiting 
appeared with choked disc. Leucocytosis, 16,000. Neurologic 
examination negative. Symptoms pointed to infection in right 
frontal sinus region and diagnosis of frontal lobe abscess was 
made. 
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Operation.—Craniotomy was performed and several ounces 
of greenish pus (pneumococcus type IV) was evacuated from 
an abscess about 3 cm. deep in right frontal lobe. Drainage was 
maintained for six months followed by complete cure. (No 
details were given concerning technic of operation or after- 
treatment. ) 

Swindells and Rankin.—British Medical Journal, p. 622, 
Vol. 2, 1924. 

October 27th. Male, 23 years. Edema of left upper and 
lower eyelids. Tenderness over left maxilla. Temperature 
103, pulse 50. 

November 7th. Headache increased. 

November 9th. Operation: Left antrum drained through 
canine‘fossa, Left frontal sinus opened, which contained glairy 
inspissated pus. Patient greatly improved. 

November 19th. Headache again severe. Patient became 
violent and abusive toward the nurses. Mind clouded ; condi- 
tion weak. 

November 27th. Handgrips weak; right weaker; semi- 
comatose ; pulse 48. 

November 28th. Third operation: Skull trephined above 
and to left of frontal sinus. Dura bulged into opening with no 
pulsation. Marked granulating area. Dura incised and pus 
found at depth of three-fourths inch (micrococci and staphylo- 
cocci), 5 ounces collected. A gauze drain, 2% inches. Next 
day patient entirely changed; mind clear and calm. Twelve 
days after two epileptiform seizures and similar attacks. 

January 6th. All packing removed. 

January 20th. Wound allowed to close. 

February 6th, Discharged cured. 

(live ounces of pus is perhaps the largest frontal lobe ab- 
scess reported. ) 

Wishart.—Journ. of Laryng., p. 638, 1924. 

Female, 10 years. Operated upon for chronic frontal sinu- 
sitis. Abscess found while probing through defect in posterior 
wall. Half ounce of pus evacuated. (Staphylococcus albus. ) 
Drained with rubber tube. Uninterrupted recovery. 

Jesseman, Boston.—./ed. and Surg. Journ., Vol. 192. p. 739, 
1925. 


Male, 39 vears. Right frontal sinusitis. 


> 
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Operation, February 23rd.—Intranasal, anterior end middle 
turbinate and anterior ethmoid cells opened. 

February 25th. Convulsion which lasted 10 minutes. Semi- 
conscious. Diagnosis, brain abscess. 

Operation, February 25th—Frontal sinus opened and filled 
with thick dark colored pus. Entire membrane pyogenic. En- 
tire front wall removed; no defect found in posterior wall. 
Large opening made into this wall. Dura darkish and ap- 
peared under tension without pulsating. Incision through dura 
brought no pus but at depth of one-fourth inch an abscess was 
opened which contained a large amount of dark colored pus. 
Two rubber tubes used for drainage. \Wound allowed to re- 
main open. 

Following days, pain improved, drowsiness less marked and 
mind clear. Profuse discharge. Temperature 101 by axilla. 
Rubber drains not changed for one week, then only one re- 
turned. 

March 20th. Drains omitted. 

April 15th. Plastic closure of wound with healing by first 
intention. 

April 23rd. Dismissed from hospital. 

(It is most unusual to find an abscess at such a superficial 
depth; the drainage difficulties in such a case would be mark- 
edly lessened. ) 

Arnoldson and Bostrom.—<Acta Oto-Laryngologica, Vol. 8, 
p. 346, 1925. 

Male, 14 years. May 15th, admitted to hospital for acute 
frontal sinusitis ; under treatment for sinusitis since May 15th. 

May 24th. Intranasal removal of middle turbinate and pass- 
age into frontal sinus enlarged; no pus. 

May 29th. Frontal sinus opened externally. Contained pus 
and granulation tissue. Posterior wall removed: dura discol- 
ored and tense. Puncture above brought fetid pus (sterile). 
pening in dura enlarged and an abscess uncovered the size 
of an egg. Drain introduced. Tampon of iodoform gauze. 
Cure, discharged June 22nd. 

(Authors do not state manner of dressings nor postopera- 
tive progress of patient. It will be noted that two weeks in 
the hospital elapsed before the presence of the brain abscess 
was recognized and operation performed. ) 
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Boss.—Zeitsch. f. Laryng. u. Rhinol., Bd. XIII, S. 128, 1925. 

Tendency to secondary abscess formation is well shown in 
Boss’ case 1, which required five incisions. 

Original operation (puncture of frontal lobe to depth of 3 
em.) November 4th. The second followed in 2% months, Jan- 
uary 19th; the third in a little over three months, April 22nd: 
the fourth in nine days, May &th, and the fifth about six 
months, November 5th. Patient died in two days. Autopsy 
showed another abscess in frontal lobe which had not been 
opened. 

To my mind, all this was due to the fact that drainage had 
not been kept up, and after each operation the patient was per- 
mitted to leave the hospital too soon. His second case went 
on to a more favorable conclusion. 

Case 2.— Male, five days after an automobile accident com- 
plained of pain in right frontal sinus with edema of right eye- 
lid. 

August 14th. Local treatment for acute frontal sinusitis. 

August 18th. Headache worse; middle turbinate removed. 
Improvement in headache and edema. 

August 30th. Symptoms return, even more marked. Willian 
radical on frontal sinus. Sinus filled with gray-green pus. 

September 4th. Condition much better; wound closed. 

September 6th. Headache reappeared and temperature 38.5. 

September 11th. Wound reopened, considerable pus ap- 
peared at inner angle. Headache becoming unbearable. Tem- 
perature 38.8. (During following nine days patient’s condition 
gradually worse. ) 

September 20. Continued vomiting ; headache and beginning 
somnolence. Neurologic examination, beginning right facial 
paralysis. 

Operation.—Removal of apparently mtact posterior sinus 
wall. Dura showed bluish-red discoloration about the size of 
a quarter. Pulsation present. Puncture 1 em. deep brought one 
ounce gray-green pus. 

September 24th. Dilation of passage to abscess cavity: 
tamponade. 

September 25th. Dressing changed daily. Irrigation with 
rivanol, 1/5,000. Uninterrupted healing. 











418 ROSS ILALL SKILLERN AND GEORGE M. COATES. 


( This is a typical case of frontal sinus infection with frontal 
lobe abscess formation where the latter remained unrecognized 
until it began to affect certain vital centers. Continued head- 
ache after a radical operation is, other things being eliminated, 
pathognomonic for meningeal involvement. The longer it con- 
tinues without stiffness of the neck, the more indicative of 
some form of brain abscess. ) 

Callfas—Trans. Amer. Laryng., Rhin. and Otol. Soc., p. 
436, case 2, 1926. 

Female, 28 years. History of cold after swimming. Much 
pain and swelling in and around left orbit. Patient semi- 
conscious. 

August 8th.—Operation: Incision below supraorbital arch 
and rubber drainage tube inserted. Next day both ethmoids 
exenterated, followed by some improvement. Blood positive 
for staphylococcus. Next three months variable with abscesses 
in breast and thigh. 

November 24th. Patient much worse. Gave very slow re- 
sponse to questions. Neurologic findings suggest a lesion in 
left hemisphere. 

Operation, November 25th.—Left frontal sinus opened ; pos- 
terior wall badly diseased. Needle puncture brought thick yel- 
low pus at depth of 3 cm. (staphylococcus aureus). Next day 
patient showed improvement, which continued until she left 
the hospital. (Reporter does not mention kind of dressings 
or treatment except intravenous injections of 1 per cent solu- 
tion of mercurochrome, which seemed to do more harm than 
good, Perforated rubber tubing may have been used for 
drainage. Callfas uses a rubber tube, splitting the protruding 
end into four segments which are folded back and _ stitched 
to skin. The tube is gradually shortened as indicated. This 
case is typical of the manner in which some of these frontal 
lobe abscesses gradually progress. ) 

Mathieu and Peron.—Paris Medical, October 2, p. 270, 1926. 

Case 2.—Male, 22 years, syphilitic. 

peration.—Cure. 

Portman.—Bull. et Mem, Soc. Med, et Chirurg. de Bordeaux, 
p. 365, 1926. Males, 28 vears. 

peration.—Cure. 
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Winter and Kalt.—/ev. d’oto.-neuro.-ocul., p. 702, 1926. 

Operation.—Cure. 

Alvin:—Lyon Medical, T. 140, p. 127, 1927. 

Female, 23 years. During a voyage to South Africa con- 
tracted a heavy cold. Disembarked at Tunis and was operated 
upon for a collection of pus above left eye. Arrived at Mar- 
seilles April 19th. Shortly afterwards vomiting set in and loss 
of memory. Pulse below 60. Reflexes diminished. 

Operation, May 1st.—Irontal sinus opened; two fistulas 
found on floor, one surrounded by granulations. Resection of 
the inferior wall of the sinus with drainage into the nose. 
(Author gives no further data regarding operation or dress- 
ings.) One hour after operation pulse returned to 80. Lum- 
bar puncture shows no sign of meningitis. At the end of 36 
hours pulse again falls to 60, and the torpor which had dimin- 
ished reappears. Temperature 38. 

Second Operation, May 9th.—Resection of part of the an- 
terior sinus wall, and one finds a fistula at the top of the in- 
ternal wall which had been overlooked at the first intervention. 
Resection of the internal wall showed meninges and dura ap- 
parently normal. (No further operating was done.) During 
the afternoon the patient’s condition became much worse ; pulse 
below 55, with incontinence. Semicomatose. 

Third Operation, May 10th.—No anesthetic required. Dura 
incised; frontal lobe punctured, using a large trocar with 
immediate evacuation of an abscess containing about a large 
glass full of serous pus (streptococcus). Immediately after 
the operation she seemed to return to life. While she had not 
spoken for 24 hours, she responded to questions and her psy- 
chical state seemed completely changed. Pulse revived to 80. 
(No description of technic or drainage is given.) During the 
following days the suppuration was profuse. Four days after 
operation erysipelas appeared on face. Antistreptococcic serum 
administered. The temperature fell rapidly and at the same 
time the suppuration diminished. 

May 3lst. Drain removed. 

June 26th. Central hernia the size of the palm of one’s hand. 

October 30th. Discharged. 

(It is unfortunate that the author does not go into details 
regarding the technic of finishing the operation, as well as the 
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dressings and subsequent treatment. Such information is of 
inestimable value to those having a similar case under their 
care. ) 

Mackenzie Brown.—ANNALS OF OTOLOGY, RHINOLOGY AND 
LaryNGoLoGcy, p. 710, 1927. 

Male, 19 years. .\ftef swimming developed pain and ten- 
derness over left frontal sinus. Temperature 103. lfour days 
later swelling appeared; opened; pus cultures, streptococci. 
Well for four days; severe headache; ptosis of left eyelid. 
Patient vomited several times during the day. Became un- 
conscious, 

Sinus opened through old incision. Posterior wall removed, 
followed by about 1 dram of pus (extradural). Dura thick- 
ened and covered with granulations. No perforation found. 
Drain placed in sinus and wound closed. Improvement fol- 
lowed but on the sixth day after the operation he complained 
of headache and soon became unconscious. Old wound re- 
opened. Dura opened and one-half ounce of pus was found 
one-half inch from the surface (streptococci). Drain inserted 
into abscess cavity. (lind not stated.) Consciousness returned 
next day and no headache. Complete recovery followed. 
(Author gives no details regarding dressing or length of stay 
in hospital. ) 

Imperatori—T rans. Am. Laryng. Assn., p. 34, 1927. 

Reported five cases of frontal lobe abscess following frontal 
sinusitis. .\ll of these underwent operation with two complete 
cures. 

Case 1—Male, 27 years. Headache in frontal region for 
seven weeks. Swelling over left frontal; incised; considerable 
pus evacuated. Headache persisted. 

Radical Operation.—Inner table of both frontal sinuses ne- 
crosed with epidural abscess. Sinus found which led into right 
frontal lobe. Abscess evacuated containing about one ounce 
of pus. No culture reported. Drain placed in frontal lobe and 
wound left wide open. Headache disappeared within a week. 
(The writer does not go into details regarding the postopera- 
tive treatment. ) 

Case 2.—lemale, 14 years. Headache for three weeks with 
increasing severity and periods of violent delirium. Tempera- 
ture 103 to 105. Fluctuating mass over frontal region. 
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Radical Operation —Both frontals contained pus. Inner 
walls apparently not involved. No improvement. Four days 
later wound again opened. Portion of posterior wall removed. 
Dura congested; no pulsation. Search into left frontal lobe 
proved negative. Small epidural abscess above frontal sinus 
on right which covered a sinus leading into the frontal lobe. 
Evacuation of two ounces of pus. No cultures reported. Pul- 
sation immediately returned. (No detail of postoperative 
dressings. Patient left hospital in ten days. Author states he 
is still living. ) 

Sandes and Halloran.—J/edical Journal of Australia, p. 298, 
August 27, 1927. 

January 25, 1927. Male, 21 years. Headache and vomiting 
for three months following a head cold; cerebration slow ; 
double papilledema. 

January 26, 1927. Vatient became comatose; pulse 130. 

(Operation — Trephine in right frontal bone midway between 
eyebrow anil hair of scalp. Exploratory needle brought pus. 
Needle track dilated and glove drain inserted. Eight ounces 
of pus were slowly evacuated. Staphylococcus aureus. 

February Ist. Clear mentally and condition greatly im- 
proved. Much fluid was escaping and portion of abscess wall 
extruding. 

March 30th. Small piece of granulating cerebral tissue re- 
moved from center of wound, revealing a cavity, the probe 
sinking in two inches with drain inserted. 

April 21st. Patient discharged with no evidence of hernia 
and healed sear. He was practically blind in right eye from 
secondary optic atrophy. 

(The enormous amount of pus evacuated makes this case 
noteworthy. We have been unable to find another case of 
frontal lobe abscess where more than five ounces were found, 
and this amount in only one instance. ) 

Motlev.—Southern Med. and Surg., p. 243, 1927. 

Male, 10 years. cute exacerbation of chronic purulent left 
pansinusitis with orbital cellulitis. 

()peration, September 9th.—Radical frontal, ethmoid and 
sphenoi | (external) on right side. Dura not exposed. 

Seotember 30th. Discharged. Condition good. 
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October 18th.—Slight swelling and purulent discharge 
through scar. X-ray showed area of osteomyelitis. 

Operation.—Sequestrum about 2 cm. in diameter removed, 
which involved only outer table. 

October 30th. Nausea and vomiting. Discs show 2% diop- 
ters; choking of disc. 

Operation.—Dura exposed 2x1! inches and painted with 
iodine after waiting forty-eight hours for walling off; needle 
introduced and pus found at depth of 1 cm. Crucial incision 
through dura and Mosher drain placed inside of abscess; one 
ounce thick creamy pus evacuated (staphylococcus). Iodoform 
gauze packing. Dressings changed twice daily. Prompt relief 
to both nausea and vomiting. Wire basket removed from ab- 
scess two weeks after operation. 

December 15th. Fourteen weeks later. Patient up and 
about. Small brain hernia, 3 cm. in diameter, which receded 
rapidly after spinal punctures and magnesium sulphate de- 
hydration. Discharged. Remained well for past six months 
when last seen. 

(This case shows the possibility of the abscess being mul- 
tiple and cure following its recognition and proper treatment, 
even though delayed over many months. ) 

Sprowl.—ANNALS OF OToLoGy, RHINOLOGY AND LAaryNGOL- 
oGy, p. 922, 1928. 

Case 1.—Male, 40 years. Four months previously had devel- 
oped a head cold with pain and tenderness over right eye 
which has persisted. Two months later vomiting began. The 
headaches increased in severity with impairment of vision and 
vertigo. Frontal sinus tender; thick greenish purulent dis- 
charge from right nose. Fundus revealed a bilateral papille- 
dema. Temperature 101.4, pulse 56. White cells, 16,000. 

Operation, April 8th.—Frontal sinus full of thick greenish 
pus under pressure. A large portion of the posterior wall was 
necrotic and lying free in the sinus. Through this perforation, 
which was about the size of a dime, the dura was seen covered 
with perforations which surrounded a fistula from which pus 
was exuding. The fistula was enlarged and three ounces of 
pus evacuated from the frontal lobe (streptococcus hemolyti- 
cus). The needle entered to a depth of three inches without 
reaching bottom. A rubber tube was introduced for drainage 
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and sutured to the skin flap. lodoform packing around the 
tube. Wound dressed daily; convalescence uneventful. The 
tube was gradually shortened and entirely removed on May 
26th (48 days). Wound entirely healed on June 4th. Patient 
last seen over two years later with no recurrence of symptoms. 

Case 2.—Male, 14 years. On August &th admitted to hospital 
with marked swelling and tenderness of right upper eyelid and 
frontal sinus. Edema of bulbar conjunctiva; pupils equal: 
fundi negative. Temperature 104.2; pulse 124. Leucocytes, 
18,700. 

Operation, August 10th.—Brow incision with evacuation of 
large orbital abscess; cigarette drain and wound left open. 
Patient improved daily and although still a slight discharge 
from wound was discharged on September 3rd. 

On October 13th, wound still discharging. Skiagraph shows 
unusual shadow over right orbit, presumably due to bone 
destruction, 

October 20th. Headache again appeared. Tenderness over 
frontal bone; temperature 98; pulse 84. Neurologic examina- 
tion negative. Right disc beginning optic neuritis. Leucocyte, 
16,400. 

Operation, October 21st.—In outer angle of frontal sinus 
both plates necrotic. Small perforation in posterior plate with 
granulations on underlying dura. Osteomyelitis in outer plate 
of sinus extending above. Qn enlarging perforation the 
dura bulged upward into the wound. Incision one-half inch 
long in dura. Three puncture wounds in different directions 
were made into the frontal lobe but no pus appeared. The 
dural incision was packed with iodoform gauze and the exter- 
nal wound left open. Dressings changed daily, being soiled 
with cerebrospinal fluid. On third day a small hernia appeared 
through opening in dura which increased in size. During the 
next fourteen days patient gradually became worse, and on the 
fifteenth day severe headache and nausea appeared and the 
papilledema increased to one and one-half millimeters. Babin- 
ski positive. 

November 6th, Operation —Old incision enlarged and con- 
siderable softened bone removed. Dural wound enlarged and a 
brain searcher introduced just above the hernia and at the 
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depth of one inch an abscess found. The cavity was unroofed, 
as described by King, and one-half ounce of pus evacuated. 
The wound was dressed daily by covering the hernia with rub- 
ber tissue coated with vaselin and gauze over this. (No men- 
tion is made of the abscess cavity itself.) On the third day 
the hernia became quite large but slowly subsided after spinal 
puncture. 

January 5th. The wound was entirely healed and the patient 
left the hospital. He remained free from symptoms until Jan- 
uary 25th, when he returned complaining of severe pain 
around the eyes and appeared ill. The wound was bulging and 
the brain seemed tense. Leucocytes, 20,400. Kernig positive. 
The following day was distinctly worse. 

January 27th. Old incision again opened. Brain searcher 
directed backward. Located a large superficial abscess con- 
taining about one and a half ounces of thick green pus (pneu- 
mococcus). This abscess was also unroofed and the brain 
permitted to herniate. 

Convalescence was prolonged but uneventful. The large 
hernia was gradually reduced with spinal taps. 

March 19th. Wound completely healed and discharged from 
hospital one week later. 

(This case is particularly illuminating, for it shows, in the 
first place, the possibility of overlooking a frontal lobe ab- 
scess. Secondly, the tendency to the formation of secondary 
abscess, even under skillful management, and thirdly, the grad- 
ual disappearance of the hernia following spinal tapping. No 
less remarkable is the resistance shown by the younger patients 
after the purulent collection has thoroughly been evacuated.) 

Learmonth.—Surg. Clinics of N. A., August, p. 979, 1929. 

Male, 6 years. Acute right frontal sinusitis with fistula over 
right supraorbital area, 

Operation, October 17, 1927.—Wound broke down and 
drained until January. Examination of nose and sinuses neg- 
ative. X-rays negative. 

Diagnosis: Osteomyelitis of low virulence. Treatment: 
Ultraviolet ray. Sinus healed after one year. (February, 1928.) 

July. Swelling reappeared over frontal sinus with headaches. 
Incision healed and relieved all symptoms. 
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September 24th. Sudden attacks of headache with pro- 
jectile vomiting. Headache only relieved by lumbar puncture. 
Examination showed choked discs 3 to 4 diopters; vision 
greatly impaired, 6/30. Leucocytes, 16,300. Diagnosis: Ab- 
scess of frontal lobe. 

Operation, October 29th.—Both frontal sinuses chronically 
inflamed ; posterior bony wall appeared perfectly normal. This 
wall removed; dura apparently healthy. A blunt canula was 
passed into the frontal lobe and encountered resistance at 
depth of 4.5 cm. A needle was introduced and 15 cc. of thick 
grayish pus withdrawn by a syringe (staphylococcus). A tract 
was then made into the abscess and two drainage tubes placed 
in position and sutured. lodoform gauze. Patient not much 
improved. 

Operation, November &th—Passed needles in different 
directions, and on the lateral aspect of the frontal lobe en- 
countered a second abscess from which 20 cc. pus was evacu- 
ated. Opening made into this abscess through the temple. The 
wall between the two abscesses broken down and a rubber 
tube passed from the frontal opening to the temporal opening. 
Postoperative course uneventful. 

November 17th. Patient left hospital. 

December 18th. Tube removed and wound kept open with 
gauze soaked in 1/1,000 acroflavin. 

January 4th. Patient dismissed entirely cured. 

(This case shows the importance of searching for other col- 
lections of pus when the symptoms do not show improvement. 
Many fatal cases reported in which this was not done give a 
similar history to this one before the secondary operation. ) 

Mayer.—Wriener Med. Wochenschr., Bd. 79, S. 253, 1929. 

Male, 20 years, Operation—Recovery. 

J. E. J. King. —Personal communication, 1930. 

Male, 19 years. Six weeks ago had a severe head cold, fol- 
lowed by left frontal sinusitis, which was operated upon. Since 
has had severe headaches. Vomits several times daily, which 
is projectile, and not preceded by nausea. No fever, pulse 58. 
Vision good, although fundus shows slight choking of disc 
with punctate hemorrhages. Appears to be mentally sluggish. 
Diagnosis: brain abscess over right frontal lobe. 
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Operation, November 9th. — Trephine opening over right 
frontal lobe. By means of an exploratory puncture with a brain 
cannula into the right frontal lobe the typical resistance of a 
brain abscess was encountered at a depth of 3 cm. After the 
abscess had been located, a circular opening in the bone about 
114 inch in diameter was made directly over the extreme end 
of the frontal lobe and the dura incised in a stellate fashion. 
The frontal lobe was then incised, and after removing a portion 
of the extreme tip a good exposure of the yet unopened abscess 
cavity was obtained. Before opening the abscess small iodo- 
form gauze strips were introduced beneath the dura to prevent 
spreading of infection to meninges. An incision was now made 
into the abscess cavity, and thick, yellow, odorless pus _re- 
moved by sponging and washing out with Dakin’s solution. 
A section of the abscess wall which had a firm capsule was 
excised but not as much as was desired in order to allow com- 
plete herniation. Gauze dressing wet with Dakin’s solution 
and rubber dam over abscess. Homely instillation of Dakin’s 
solution. 


Patient's condition showed immediate improvement; pulse 
up to 90 to 96. 

November 11th. First dressing: Operative area clean. Dress- 
ing removed except around site of defect and hernia. Patient 
alert: talks coherently; no paralysis; temperature 99.6; 
pulse 78. 

November 12th. Second dressingg: Hernia projects 1 inch 
above skull. Dakinization every hour continued. Patient much 
improved. Soft diet. 

November 14th. All original gauze removed and _ partially 
replaced. Dakinization. 

November 22nd. Abscess cavity completely obliterated. 

January 12th. Hernia found completely collapsed. 

February 2nd. Sinus closed; patient discharged completely 
cured. 

(The author goes into minute detail regarding the daily 
appearance of the wound as well as the dressings and the exact 
medication. Particular attention is paid to the hernia and the 
manner and method of treating same. ) 
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In reviewing the treatment of brain abscess, at least as far 
as the frontal lobe is concerned, it seems to us that great stress 
is laid upon certain procedures which appear to be quite un- 
necessary, while other measures of the utmost importance are 
only given passing mention or for the most part entirely ig- 
nored. It is our purpose to present our experiences concern- 
ing the former and to enter into some detail regarding the 
latter, to the extent that their importance would seem to 
indicate. 

In order to cure a brain abscess, we must first recognize 
its presence. Eagleton stated, in 1922, that at least 45 per cent 
were only diagnosed on the autopsy table. Since that time 
some improvement has occurred, but it is only within the past 
two years that expert neurologic examinations have played a 
great role in arriving at definite preoperative knowledge. So 
that one of the prime requisites for an ultimate cure lies in 
the early recognition of the pathologic condition. After the 
diagnosis of a frontal lobe abscess is definitely established, what 
procedure shall be adopted? If we study in detail those cases 
reported in which a fistula has formed we are at once im- 
pressed by the fact that most of these recovered. 

Now, in considering the operative interference, why not 
attempt to emulate Nature as much as possible by making a 
fistula that is of sufficient size for adequate drainage and 
by packing to keep it patulous until the abscess cavity is closed 
by the slowly forming granulation tissue? This briefly is the 
method followed in our case just reported. This will necessi- 
tate approaching the meninges through the diseased frontal 
sinus—in other words, through a septic area. 

We have found that a clean field is absolutely, in such cases, 
unnecessary ; therefore, packing off the intradural space around 
the operative field is probably a waste of time. It was pre- 
viously thought that the high mortality was due to exposing 
the meninges to purulent secretion with resulting meningitis. 
This has not proven to be the fact, for if the patient survives 
the operation the cause of death is usually a secondary abscess, 
at least as far as the frontal lobe is concerned. Suppose the 
approach had been made through the frontal sinus, the pos- 
terior wall of which has been removed and the dura exposed. 
What is the next step? To find, of course, the abscess. We 
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believe the frontal lobe should be penetrated with a bistoury 
until the purulent secretion is located. Penetration can be 
made to a depth of 2% cm. without danger to the lateral ven- 
tricles, and if the knife blade is not higher than 1% cm. from 
the floor the penetration can go as far as 4 to 5 cm. When pus 
appears a grooved director may be introduced; then a hole 
made directly into the abscess cavity the size of a lead pencil 
by cutting away that much dura and brain tissue. This open- 
ing should be large enough for adequate drainage, but too 
small for brain herniation, which is one of the banes of post- 
operative treatment. The abscess cavity can now be completely 
evacuated by sponging with gauze strips, although severe hem- 
orrhage will probably be encountered, which, however, is con- 
trolled by the next step. The cavity is washed out with 1/3,000 
bichloride solution, then packed snugly but not too tightly, 
with one-inch seamed iodoform gauze. The main purpose of 
this is to not only control the hemorrhage but to prevent col- 
lapse and adhesion of the abscess cavity walls, which would 
cause the retention of pus in the recesses and ultimately lead 
to the formation of a secondary abscess. There is, of course, 
the question as between the use of gauze packing and rubber 
drainage tubes, but we believe if a straight drainage tract into 
the abscess cavity is procured that the gauze will suffice, as 
we can then control the caliber of the tract by the pressure of 
the gauze. 

The first intracranial dressing should be left ten days or two 
weeks and the gauze then removed piecemeal, but the outside 
layers of gauze can be changed once or even twice daily, de- 
pending upon the secretion, which usually is very profuse. This, 
to our mind, is the crux of the entire situation—that is, the 
drainage, which should be ample, continuous and particularly 
lengthy, for most of the failures have resulted from too early 
discontinuation of this essential part of the treatment. 

The iodoform gauze is slowly removed on succeeding days, 
taking only that which has become loose and does not adhere 
to the brain substance. As the tract becomes shallowed the 
iodoform gauze is entirely removed at each dressing and re- 
placed with fresh. In the meantime the patient should be con- 
fined to bed for at least five or six weeks. [inally, the tract 
will close and then will come the plastic work of reconstruction. 
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CONCLUSIONS. 


1. All cases of frontal sinusitis about to undergo an exter- 
nal operation, that show any symptom pointing to the possi- 
bility of intracranial involvement (unusual headache, fundus 
changes and particularly some disturbances in the reflexes) 
should have a thorough neurologic examination, 

2. The approach to the frontal lobe abscess should be 
through and above the diseased frontal sinus. 

3. Abscess when found should have straight drainage about 
the size of a lead pencil. This will not only suffice but prevent 
a hernia forming. (If no capsule has formed on account of 
being in the acute stage a larger opening may be necessary. ) 

4. The drainage should be ample, continuous and lengthy 
until graulations fill the cavity. 

It is our belief that close application to these principles will 
greatly reduce the mortality of frontal lobe abscess, at least in 
those following infection of the frontal sinus. 


BIBLIOGRAPHY. 


1. Denker: (Male, 17 years.) Archivs f. Laryng., Bd. 10, S. 411, 1900 

2. Discussion to Berry: Brain Abscess of Para-Nasal Origin. Trans 
Am. Laryng. Assn., p. 194, 1923 

3. Eagleton: Brain Abscess. McMillan, p, 251, 1922. 

4. ing: Treatment of Brain Abscess. Surgery, Gyn. and Obs., p 
554, November, 1924. 

5. Eagleton: Intradural Complications of Aural and Nasai Origin 
Arch. of Otolaryngology, p. 60, July, 1925. 


























Fig. 1. 





























XXVIII. 


THYMUS GLAND HYPERTROPHY AND ITS SIGNIF- 
ICANCE TO THE OTOLARYNGOLOGIST.* 


A Report Basep on X-Ray EXAMINATION OF TWo HUNDRED 
AND ONE CHILDREN, PREVIOUS TO TONSILLECTOMY, 
AND A REVIEW OF THE LITERATURE. 


By James A. Fisuer, M. D., 
AsBury Park, N. J. 


“The first mention of the thymus gland in literature was 
made by Galen, Rufus and Polydenker. However, it was not 
until the seventeenth century that anatomists described it, 
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Vesalius in 1650 and Bartholinus in 1653. 
In early medical history it was believed that the gland had 
excretory ducts emptying into one of the large thoracic veins, 
esophagus, trachea, pericardium or pleural cavity. During 
the eighteenth century some authors were of the opinion that 
the thymus gland should be regarded as a lymphoid organ, 
but it was not until the middle of the nineteenth century that 
the nature of the gland became real controversy, some con- 
tending that it was an epithelial organ similar to the thyroid, 
adrenals, etc.; others, that it was lymphoid in character. Dur- 
ing the last half of the nineteenth century the anatomy and 
histology of the thymus became much better known. 


Hammar states that the thymus may be divided into three 
types, cervical, thoracic and cervicothoracic. The hog and mice 
possess the cervical type, man the thoracic type and sheep the 
cervicothoracic type. 

EMBRYOLOGY. 


The thymus takes its origin by proliferation of the epithe- 
lium of the third branchial cleft, thus becoming entirely an 
endodermal organ. When fully developed the thymus may be 


*Thesis to be presented before the Otological, Rhinological and 
Laryngological Society. 
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regarded as composed of two pyramids, the right and left, the 
bases of which lie on the pericardium and whose apices extend 
up to the cervical region. 

Besides the formation of the thymus from the third branch- 
ial cleft there is a parathymus formed from the fourth branch- 
ial cleft. This never reaches any very great degree of devel- 
opment. It gives rise to the accessory thymic nodules. 


GROSS ANATOMY. 


The thymus is composed of two distinct lobes covered with 
the thymic capsule which extends inwardly, sending off septa 
which divides the gland into lobes. It is rosy color in the 
fetus, grayish white in the newborn and rather yellowish later 
in life. 

It has a fine lobulated surface, lies posterior to the manu- 
brium and corpus sterni down to the level of the third or fourth 
intercostal cartilage, sometimes to the seventh or eighth. 

Posteriorly the thymus lies upon the right auricle, is inti- 
mately attached to the left innominate vein and comes only in 
loose contact with the right. On the left side the thymus is 
in intimate contact with the vagus and inferior laryngeal 
nerves. Furthermore, the gland lies upon the cardiac plexus. 
It derives its blood supply from the small vessels taking their 
origin from the superior and inferior thyroid, internal mam- 
mary, innominate, intercostal and pericardicophrenic arteries. 

“The existence of lymphatic vessels within the thymus was 
proven by Severance by careful injections. Hammar? was also 
able to ascertain the existence of such vessels.” 

Crotti says: “We may say that the thymus, like the thyroid, 
possesses a closed lymphatic system into which the organ 
empties its secretions and which finally reaches the blood cir- 
culation.” 

The nerve supply seems to be entirely sympathetic, no proot 
having been produced that the vagus supplies the gland. 


HISTOLOGY. 


The thymus is formed of lobules varying in size from 4 to 
11 mm. Ordinarily they are of long oval shape and usually 
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separated from one another by thin layers of connective tissue. 
It is divided into two parts, the cortical and medullary. 


The cortical portion is composed of a large amount of small 
dark cells with very little protoplasm, resembling histologically 
the genuine small lymphocytes. These are known as thymic 
lymphocytes. Besides these cells, neutrophiles, eosinophiles, 
plasma and mast cells are present in the cortical portion. 


The medullary substance shows the same elements found 
in the cortical substance with the exception that plasma and 
mast cells are absent and lymphocytes are less numerous than 
in the cortical portion. Here are also found Hassal’s cor- 
puscles. 

Crotti’ says that “the thymus gland is an epithelial organ 
invaded by lymphocytes, and that these cells proliferate within 
the gland and become later the bulk of the thymic tissue. The 
epithelial component, however, persists as the reticulum and 
Hlassal’s corpuscles. The framework of the gland in the meshes 
of which le the thickly crowded lymphocytes, is formed by 
the reticular epithelial cells. Thus the thymus is a lympho- 
epithelial organ.” 


INVOLUTION. 


It was formerly thought that the thymus grew up to the 
second year after birth and then gradually diminished in 
weight and disappeared more or less entirely after the thir- 
teenth vear of life. But the accepted opinions now are, accord- 
ing to Crotti, that the thymus increases in weight up to puberty 
and during this time reaches its development, then undergoes 
physiologic involution but never disappears entirely during 
life. 

\ccording to Hammar,” involution may be divided into five 
stages: In the first, or infantile stage, connective tissue forma- 
tion is only moderate and the parenchyma is still abundant. 
The second, or juvenile stage, in which the connective tissue 


formation is far more abundant, but in which the parenchyma 
remains about the same. The third, the young adult stage, in 
which the connective tissue is still more abundant and the re- 
duction of the parenchyma into the cortical substance is al- 
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ready quite marked. The fourth, the adult type, in which the 
connective tissue only is abundant and the parenchyma much 
diminished, but fatty degeneration already taking place. lifth, 
the senile type, consisting mostly of connective tissue contain- 
ing islands of parenchyma cells. Mytotic figures can still be 
found, proliferation of Hassal’s corpuscles still taking place, 
thus showing that the thymus is still a functioning organ. 


Dr. Edith Boyd® found the average weight of the thymus 
in well nourished children to be 13 gms. at birth, 20 gms. at 
six months and 35 gms. at thirteen years. The fluctuation in 
weight followed the fluctuations in body weight. Paltauf* 
called any thymus over 15 gms. in weight excessive. Leonard 
Williams,’ in 1922, stated that its size changed with the change 
in climate and altered with the seasons, being larger in spring 
and summer. 


From the study of the chemistry of the thymus it would 
seem that one of the most important functions is the metabo- 
lism of phosphorus, which may be compared to the metabolism 
of iodine in the thyroid. 

That the thymus gland is not essential to life was proven by 
Park and McClure,® in 1919, after experimental work con- 
ducted on dogs. They concluded that the extirpation of the 
thymus produces no detectable change in the hair, teeth, con- 
tour of the body, muscular development, strength, activity or 
intelligence of the animals. Also that it probably produces 
no alterations in the organs of internal secretion, but that the 
thymus probably produces a hormone. However, this has not 
been proven to date. The real purpose of the thymus has not 
been solved. 

STATUS THYMOLYMPHATICUs. 


Thymus hyperplasia is frequently combined with hyper- 
plasia of the entire lymphatic system. In status lymphaticus 
the tonsils and adenoids are enlarged, the lingual tonsil, spleen 
and lymphatic follicles of the alimentary tract generally are 
enlarged. When the above is combined with thymus enlarge- 
ment it is known as status thymolymphaticus; when the thy- 
mus alone is enlarged, as status thymicus. 
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THYMIC DEATH. 


What pathologic or physiologic act takes place in so-called 
thymic death is still a problem to be solved, although many 
theories have been advanced. Plater,’ in 1614, according to 
Ruhrah’s “Pediatrics of the Past,” was the first to describe a 
death from socalled thymic compression of the trachea. 

Thymic tracheostenosis produces dyspnea ranging from la- 
bored respiration to violent choking spells, constant or inter- 
mittent, with or without acute paroxysms which either result 
in death of the child or gradual return to normal. This condi- 
tion is usually found in the first few weeks of life, and the 
incidence diminishes during the second vear of life. 

Pressure in thymic tracheostenosis takes place at either the 
superior opening of the thorax or in the thorax. The thymus 
follows the up and down movements of the larynx and trachea 
during the various acts of swallowing, coughing or hyper- 
extension of the head. It is then that the superior poles of 
the thymus become wedged behind the manubrium sterni and 
constrict the trachea in the socalled “critical space of Grawitz.” 
This phenomena does not explain those sudden deaths which 
have shown none of these symptoms. Those occurring at 
induction of anesthesia, cold plunges, etc., are possibly ex- 
plained by sudden swelling of the thymus pressing on the 
cardiac plexus. 

Symmers* states that sudden death in status lymphaticus 
may be brought about in two ways: “Virst. it may be in the 
nature of an anaphylactic reaction due to sensitization of the 
body by a specific nucleoprotein formed in the lymph nodes 
as a result of necrosis of numerous germinal follicles. Before 
the socalled anaphylactic incubation period has expired, the 
tissues are again subjected to the action of the same protein 
formed in the same type of tissue in response to apparently 
trivial injury, and in this way the anaphylactic reaction is 
completed.” 

“Second, death may follow the rupture of a hypoplastic cer- 
ebral vessel following an apparently trivial injury. This is 
possible since Paltauf describes the hypoplastic vessels which 
show intimal degenerative changes, producing small hemor- 
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rhages in any situation and occasionally leading to cerebral 
and other fatal hemorrhages.” 


DIAGNOSIS. 


The diagnosis of thymus hyperplasia is often easily detected 
by physical examination. [’ercussion over the sternum reveals 
a dullness overlapping on each side the ribs and cartilages. It 
may be felt in the episternal notch. However, I believe the 
most certain way is by radiography. 


Dr. I. I. Liss,” in 1922, conducted a radiographic investi- 
gation to determine whether an upper mediastinal shadow 
usually interpreted as a thymus gland, was obtained in the 
absence: of a thymus hypertrophy, and second, whether the 
X-ray always demonstrates a hypertrophy of the thymus. 
Three types of shadows were described, columnar, bulbous and 
pedicle, with three classes: first, absence of any thymic 
shadow ; second, small thymic shadow, being less than 3 em. 
beyond the vertebral transverse processes ; third, large shadow, 
more than 3 cm. beyond the vertebral processes. He found 35 
cases in class one; 34 in class two; 50 in class three in infants 
radiographed 48 hours after birth. After one month he was 
able to examine 73 of the original 119 and found of class 
one, 33; class two, 24; class three, 16. He continued the work 
and found retrogression in size to be greatest during the first 
two months and almost completed at the end of the second 
year. 


Dr. F. O. Coe!” found the measurement of the normal supra- 
cardiac shadow to be 32 per cent of the transverse thoracic 
shadow at three months of age and averages 30 per cent at 
thirty months and stays there up to six years, when it gradu- 
ally declines to 25 per cent at eight years and remains at about 
this ratio. 


In contrast, the enlarged thymus was found to be 43 per 
cent at two months, stays at about 45 per cent until the third 
year, when it descends to just above 40 per cent, and grad- 
ually declines to 32 per cent at seven years. He then calls a 
shadow with a one to three ratio normal and one approaching 
one to two hypertrophy of the thymus. 
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Greenthal,"' in an analysis of 2,000 consecutive cases at the 
University of Michigan Hospital ranging in age from three 
days to twelve years, reported 90 cases of thymic enlargement, 
or 4.5 per cent, 87 of which gave no symptoms referable to 
the thymus. 

Many deaths from socalled status lymphaticus have been 
reported. Dr. L. Hubert'? reported four cases in 1923; Dr. 
Wm. €. Carter™ reported one following tonsillectomy in 
1918; in 1913, Dr. Walter I. Bierring’’ reported four cases 
in one family. Drs. John Anderson and J. A. Cameron,’” in 
the Glasgow Medical Journal of September, 1927, reviewed 
100 cases of status lymphaticus and all presented the charac- 
teristics described by Paltauf. 

Griffith'® reported seven cases of sudden death in one fam- 
ily strangely suggestive of status lymphaticus. Perkins" cited 
a sudden death under primary anesthesia for tonsil and adenoid 
operation that had been previously X-rayed and examined 
clinically, showing no signs of thymus enlargement. At autop- 
sy a thymus weighing 39 gms. was discovered, which lay over 
the heart and whose shadow was obscured by the heart 
shadow. 

My own independent investigaton of thymus’ hypertrophy 
was prompted by the very unfortunate accident of a socalled 
thymic death in my own practice. 

The patient, little E. I’., age six years, expired as in extreme 
shock after a simple T. and A. operation, while being lifted 
from the carrier to the bed. At autopsy it was found to possess 
a thymus gland weighing 28 gms. On the very morning of 
the accident two other children of the same family were to 
have been operated upon. However, operation was deferred 
until X-ray investigation of the thymus. One child was nega- 
tive, this having previously undergone a mastoid operation; 
the third, a second girl, age seven, showed a very large thy- 
mus shadow. Needless to say, operation was postponed until 
after reduction of the thymus shadow by treatment. 

In my private series all children under six years of age have 
heen examined by X-ray prior to tonsil and adenoid operation 
since this mishap. To date there have been 201 children ex- 


— 


amined with socalled thymus hypertrophy in 26 cases, or 7.7 
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per cent. Of these, 18 were classified as moderate hypertrophy 
and 8 as excessive hypertrophy. 

It is gratifying to find that my findings so closely coincided 
with those reported by Dr. Mosher, Macmillan and Motley,” 
who reported finding positive shadows in 7.5 per cent of 4.820 
consecutive children of the tonsil and adenoid age. 

The following are typical cases of hypertrophy of the thy- 
mus which were radiographed and treated with X-ray by Dr. 
Wm. G. Herrman and later operated on for tonsils and 
adenoids : 

Case 1.—Leonard |b., age 2’ years, radiographed May 9, 
1927. Treated by X-ray May 12th, again radiographed June 
3, 1927: found normal in size and operated upon June 5, 1927. 
Radiographs appended. 

Case 2.—Robert B., age + vears, radiographed August 12, 
1927. Treated August 15th and 26th. Second radiograph on 
May 22, 1928, still showed a large thymus; treated again on 
May 25th. The third plate on June 19, 1928, showed a normal 
thymus. Operated upon June 26, 1928, 

Case 3.—Willard P., age 1'% years, radiographed October 
3, 1927. Treated April 6, 1928, and May 20, 1928. Second 
radiograph June 4, 1928, and operated upon June 6, 1928. 

Radiographs will not show all cases of enlarged thymus, as 
Perkins has demonstrated, but with our present knowledge it 
is our best security against accidental death. 

‘rom my studies of the subject matter, | am prepared to 
agree with Dr. James A. Babbitt,*’ who says: “For the purpose 
of discussion, the premise might be asserted that: status lym- 
phaticus, whether pathologically or physiologically rated, pre- 
sents a definite menace to operative procedure, and therefore 
its suspicions should be recognized; its diagnosis should be 
established; operative decision should be measured with the 
same Or more care than cardiac cases.” 

CONCLUSIONS, 
1. The consensus of opinion is to the effect that between 5 


and 7 per cent of all children of the adenoid and tonsil age 
show a shadow by X-ray suggestive of thymus hypertrophy. 
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2. X-ray treatment will reduce an enlarged thymus with but 
one or two treatments. Probably the pediatrician has previous- 
ly warned the parents of the potential danger, thus throwing 
all responsibility on the shoulders of the laryngologist. 

3. Since thymus hypertrophy is a probable menace to the 
safety of laryngeal surgery in children, and since its presence 
can, in the vast majority of cases, be demonstrated by radio- 
graphs, it would seem that routine examination is a_pro- 
cedure which should be more widely practiced than at present. 
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Fig. 1. Case 1. L. B. Before treatment. 

















Fig. 2. Case 2. L. B. After treatment. 
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THE DIAGNOSTIC PROBLEM IN ORBITAL 
CELLULETES. 
By JaMes A. Bappirr, M. D., 
PHIL ADELPHLA. 


It would be more conventional to present before this body 
some original research or refinement in operative technic than 
a theme of such routine experience and one perhaps already 
too much weighted with fixed opinion. [ven the title presents 
some challenge. The orbital cellulitis due to direct extension 
from ethmoid, frontal or other sinuses, the simple edema from 
block in ophthalmic venous drainage and the somewhat com- 
plex symptoms of matured orbital abscess, have so much in 
common that they are frequently interpreted in terms of the 
other. 

The purpose of this paper is to invite diagnostic discussion 
of this somewhat baffling condition, which has little prospect 
of spontaneous recovery and the inevitable one of extension 
if not impeded, requires a nicety of operative decision, and 
when combined with a true exophthalmos offers in perspect- 
ive the ominous threat of cavernous sinus thrombosis. It will 
review the pathologic background of orbital cellulitis and 
cavernous sinus thrombosis, contrast the symptoms in_ these 
two types of orbital invasion, present a brief description of 
four selected cases and venture some conclusions. 

Orbital cellulitis, as its name implies, is an inflammatory 
involvement of the soft tissues of the orbit. Such could occur 
from direct traumatic injury and one of the cases later cited 
will indicate such complication, The greater majority suggest 
infective origin and usually from the adjacent accessory nasal 
sinuses. Traumatic injuries and extension from general facial 
infection, such as erysipelas, present less confusion in diag- 
nosis and may be omitted from this consideration. 


*Read before the American Laryngological, Rhinological and Oto- 


logical Society, Inc., May 30, 1930. 
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Since the close of the last century the conception of orbital 
cellulitis has steadily changed. No longer do the idiopathic 
and metastatic views pertain, and the term septic thrombo- 
phlebitis has become a common one. Coincident with this 
change has developed a new interpretation of focal infection 
in the deeper sinus areas, perhaps nonpathologic to routine 
nasal examination. Faulkner,’ in a recent contribution, states 
“the condition formerly described as orbital cellulitis is usu- 
ally direct extension from frontal or ethmoid sinus,” and in a 
later note, “extension of infection causing marked swelling 
of orbital tissue with exophthalmos may occur from sinusitis 
though no pus can be demonstrated in the orbit at the time of 
operation.” The hyperplastic turbinate membrane and_ the 
slight clouding in ethmoid cells with thickened walls, diag- 
nosed by skillful roentgenology, have obtained a new impor- 
tance. The nasopharyngoscope may confirm the delicate stream 
of exudate in middle fossa or about sphenoid ostia, and sur- 
prising relief result in various infective processes about the 
eve, from complete exenteration of sinus tissue which appears 
but mildly diseased. The intimate relation of optic nerve to 
sinus walls and dangerous contiguity of other eye structures 
have been discussed at length by White,’ Ballenger,’ Crane‘ 
and others. They have demonstrated the frequency of toxemia 
as well as actual sepsis—the rather constant immunity is more 
surprising than the actual occurrence of infection. 

According to Hajek,’ there are four possibilities in the ex- 
tension of diseased process from the bony framework of the 
sinuses : 

1. Extension of inflammatory process through apparently 
intact bone. 

2. Extension by thrombosis of one of the large veins per- 
forating bone and spreading infectious material to the other 
side. 

3. Direct extension of the ulcerating process to the bone with 
periostitis, osteitis and finally necrosis with perforation. 

4. Extension of inflammatory process through dehiscence 
in the bony wall. 

Whether this be accepted in whole or part, it should war- 
rant a more frequent surgical attempt to reach the source. 
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When there is definite protrusion of the eyeball in connec- 
tion with orbital cellulitis, the decision between orbital abscess 
and cavernous sinus involvement complicates the simple prob- 
lem of extension. Vail® has reported four cases of exophthal- 
mos from sphenoid, posterior ethmoid, anterior ethmoid and 
frontal sinus involvement, respectively, where an opening was 
found in the periosteum of the orbital wall, eliminating, in 
these at least, the theory of access to orbital veins of an infec- 
tious current draining contiguous accessory sinus. 

In considering the anatomic and pathologic background of 
cavernous sinus thrombosis, the more serious diagnostic prob- 
lem linked with orbital cellulitis, emphasis should be put upon 
the rarity of authentic reported cases. Dwight and Germain,’ 
in 1902, gave the number reported as 182, and Smith,’ in 
1918, less than 300. Chisholm and Watkins® found only eight 
cases recorded in the Johns Hopkins Hospital records of 
50,000 surgical cases from 1889 to 1919. This almost rivals 
agranulocytosis in paucity of record. 

The cavernous sinuses rest beside the body of the sphenoid 
hone, connected by the circular sinus which surrounds the 
pituitary body. They lie in intimate relation to the optic nerves 
and chiasm, the sphenoid sinus and gasserian ganglion. The 
superior and inferior ophthalmic veins empty into the caver- 
nous sinus of each side, respectively, and the sinus, in turn, 
terminates in the superior and inferior petrosal. On the lateral 
walls lie the third, fourth, ophthalmic and maxillary divisions 
of the fifth and just within, the sixth nerve. The internal caro- 
tid passes through it. Veins from the dura, sphenoid sinus and 
pituitary are received by it, and emissary veins go out through 
hasal foramina to connect with pterygoid and other venous 
networks. St. Clair Thomson’ and Eagleton" have most ade- 
quately portraved the nature of the resultant sinus infection, 
a septic thrombophlebitis, starting with a septic infiltration of 
the venous walls, then endophlebitis with coagulation of blood 
along the line of inflammation until the lumen is obliterated, 
fibrinous change and adhesion to walls, clot breaking down 
into a semipurulent mass and portions thrown off into the 
circulation, with thrombi in other veins. 

With the rich field of circulatory connection in this ana- 
tomic review, infection advent is readily explained. Cases aris- 
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ing from the upper lip and alveolar margin, auriculomastoi| 
area via the petrosal sinuses, or the great distribution of the 
facial veins, concern the title of this paper less than those 
having origin in the accessory sinuses. Sphenoid sinus exten- 
sion is perhaps rare, but it is interesting to note that in the 
Chisholm-Watkins’ series of twelve reported cases, four were 
assigned to focus in paranasal sinuses, two to facial infection 
and one to orbital abscess. In Loeb’s'* group of nine cavern- 
ous sinus thrombosis fatalities recorded in his later survey, 
five followed intranasal operative work. Perhaps to clarify the 
possibility of extension from initial orbital cellulitis, more em- 
phasis should be placed upon the many anastomotic possi- 
bilities of the facial vein and cavernous sinus through the 
angular, ophthalmic, nasal, supra- and infra-orbital and ptery- 
goid plexus of veins. 


Expressed most simply, the problem in orbital cellulitis is 
somewhat is follows: A case presents with marked, rather 
uniform swelling in the orbital cavity—this may appear with- 
out much premonition and is of acute inflammatory character, 
with more or less extension of edematous swelling to sur- 
rounding parts, cheek, temple, nasal border and frontal re- 
gion. In a considerable percentage of cases the eye seems 
pushed forward in its socket, a true exophthalmos, Bulbar and 
palpebral conjunctive are swollen and edematous, and there 
is often marked ptosis of the upper lid. The eye may he ro- 
tated upward, outward or downward from inflammatory press- 
ure of the adjacent sinus involved. The eye is acutely sensitive 
to light and pressure, and the patient, if not too ill, complains 
bitterly of pain. Sight may be diminished, and this is most 
probably due to the swelling, for fundus examination reveals 
little more than swelling and increased tortuosity of retinal 
veins. In orbital cellulitis there should be little tendency to 
papilledema or functional disturbance of third and_ sixth 
nerves. Orbital swelling has the tawny, semi-indurated feel 
of cellulitis, may have some discoloration and often tends 
to creep over to the nonaffected side. There may be actual 
edema around the other eye. Septic evidence may be marked, 
with high fluctuating temperature, chills, sweats and de- 
lirium. 
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The syndrome of cavernous sinus thrombosis, according to 
Chisholm and Watkins,” comprises three groups of symptoms: 


(1) Those due to venous obstruction; (2) those due to in- 
volvement of neighboring nerves, and (3) those due to gen- 
eral sepsis. In the first group belong the postorbital distension 
producing exophthalmos, edema of lid and nasal bridge, intra- 
orbital congestion noted in retinal edema, dilatation of veins, 
clouded media and sometimes change in disc; to the second, 
ptosis when due to paralysis of oculomotor, dilatation of pupil, 
fixation of the eyeball, pain, supraorbital headache and occa- 
sional loss of vision. The septic symptoms of the third group 
are conventional, with early chills and frequent meningeal 
indications. 

Compare these with conditions in severe orbital cellulitis. 
Iexophthalmos and extension to other eye occurs in both. It 
is difficult to separate the ptosis of paralysis from that of in- 
flammatory edema, rigid position of the eyeball due to paraly- 
sis of the third, fourth and sixth nerves from the fixation due 
to engorgement of adjacent tissue. Intraocular changes, pain 
and its reference, failure in vision, symptoms of toxemia or 
profound sepsis and laboratory blood studies are relatively 
alike, with possible exception of high leucocyte count and blood 
stream infection. 

Three of the cases presented here for discussion were tenta- 
tively diagnosed cavernous sinus thrombosis; one in autops\ 
proved negative and the other two recovered. The 7 per cent 
recovery without operation® must always raise the question of 
diagnosis without autopsy. 

Case 1.—A. S., boy of 11, was brought down from summer 
camp in September, 1923, with typical picture of orbital cellu- 
litis of the right eve, temperature range around 103, mod- 
erately septic, leucocyte and differential not alarming, but or- 
bital swelling extreme. The left eve was closed; edema spread 
into face and over toward’ the opposite eye. Pain was in- 
‘ense to both pressure and light. The striking feature of this 
case was that repeated intranasal and fundus examinations, 
confirmed by consultations of authority, showed nothing ab- 
normal. The frontal and ethmoid findings appeared to be only 
due to the extreme cellulitis and hemorrhagic discoloration, 
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but on the sixth day symptoms became so profound as to de- 
mand operation. Entrance was made through the frontal sinus. 
A postorbital abscess was found which had eroded through 
the posterior part of the frontal sinus floor and several drams 
of pus were evacuated. During convalescence the superior 
orbital broke down, requiring plastic correction some vears 
later, which was done by Dr. Frazier. This case presented 
much that pointed toward cavernous sinus thrombosis, but 
was promptly relieved by drainage of orbital abscess. In the 
light of subsequent experience, this case clearly indicated in- 
tranasal sinus surgery at an early stage, despite the absence 
of local symptoms 

Case 2.—H. R., Jr., a young man of 20. Writer saw in con- 
sultation in a neighboring city in March, 1928, this case of 
marked orbital cellulitis of the left eye. A few days before 
onset the patient had a boil on the left side of the chin, fol- 
lowed by a stye on the left eve. Onset was most severe, with 
septic temperature, frontal headache, exophthalmos, swelling 
extending to the opposite side, As X-ray studies showed in- 
volvement of left maxillary antrum, ethmoid and_ frontal, 
the otolaryngologist in charge, four days after onset, per- 
formed ethmoidectomy, enlarged the nasofrontal duct, pune- 
tured antrum beneath the inferior turbinate and, to obtain 
more room, did partial submucous resection of septum. The 
patient improved for 36 hours. Blood culture eighth day 
after onset showed staphylococcus albus. On the ninth day 
temporofrontal intracranial complications appeared and _ spinal 
fluid showed a few cells with gram positive encapsulated intra- 
cellular diplocoeci. Nine days after onset the patient was ex- 
amined by a neuro-surgeon, Dr. Grant, whose findings included 
right hemiplegia with positive Babinski, and an almost com- 
plete aphasia which had developed in past eight to twelve 
hours. Tobey-Queckenstedt test suggested positive reference 
to left lateral sinus. [eucocytes had risen from 13,000 to 
26,000. Spinal cell count was 125 per cu. mm. Impressions 
at this time were that the boy had a left frontal lobe abscess 
and probably cavernous sinus thrombosis. Operative interfer- 
ence was refused. Patient died on the eleventh day. The 
writer attended the autopsy, which revealed a_ thick sub- 
arachnoid collection of pus over the left frontal region and 
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frontotemporal region. There was absolutely no sign of cav- 
ernous or left lateral sinus thrombosis. 


It is needless to comment on the diagnosis problem in this 
case. 


Case 3.—Dolly H., age 4 vears. Admitted to Children’s 
Hospital ward, October 25, 1929. The child presented these 
symptoms: Unconsciousness, orbital swelling of the left eye, 
profuse nasal discharge and high fever. She had been treated 
in dispensary for sore throat and upper respiratory infection 
two days before. Early this morning she called for water and 
an hour later could not be aroused. 


Clinical examination showed marked cellulitis of left orbit 
and ptosis of upper lid with marked edema. Intranasal exam- 
ination by nasopharyngoscope showed pus coming down in 
quantity in middle meati of both sides, more on the left. X- 
ray studies showed involvement of ethmoids and antra, both 
sides, also more on the left. Blood examination reported leuco- 
cyte count of 20,000 and neutrophile 70. Blood culture had 
no growth in seven days. Nasal pus culture showed staphylo- 
coccus aureus the predominating organism; ophthalmologic 
examination was practically negative. This child was _ pro- 
foundly sick, with extreme pain about left eye and continuously 
comatose. Consensus of opinion was that this case was prob- 
ably in the initial stages of cavernous sinus thrombosis but 
that intranasal sinus drainage was indicated. On the day 
following admission, under general anesthesia, both ethmoid 
areas were exenterated and a large window opening was 
made in the left antral wall beneath the inferior turbinate. 
This child made a reasonably prompt recovery after opera- 


tion. 


Case 4.—Benj. H., age 6 years. Admitted to Children’s 
Hospital February 6, 1930. Clinical picture on entrance was 
that of a marked orbital cellulitis of the right side. Edema 
extended over the bridge of the nose and to surrounding parts 
of the face. The right eye was completely closed with marked 
edema of both lids and little motion. The impression was that 
of orbital cellulitis or cavernous sinus thrombosis. 
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Patient reported being struck in the right eye in play the 
day before entrance. In the evening had intense pain over 
right temporoparietal region. [le reported mild headaches 
three times in the past month but no disturbance of vision, 
dizziness or photophobia. Two days after admission edema 
and redness seemed somewhat diminished but chemosis and 
exophthalmos increased. Pupil was dilated and the patient 
was unable to see, probably on account of swelling. In 
the afternoon some puffing and redness of the other eye was 
noted. 

In the afternoon of the second day after admission, the pa- 
tient had a chill with temperature of 107 and two subsequent 
chills. Blood culture was taken and showed staphylococcus 
aureus. X-ray examination indicated clouding in the right eth- 
moid and antrum. ©n account of the writer's convalescence 
from recent illness, operation was performed by Dr. Campbell, 
associate in the department. The right ethmoid was entered 
by the external route and pus was found in the inner side of 
the orbit, with necrosis of inner orbital plate adjacent to eth- 
moid cells. Diseased anterior and posterior ethmoid cells were 
removed but no definite postorbital abscess was found. 

The child had a stormy recovery. Blood transfusions and 
vaccines were given. Ten days after admission metastasis of 
infection occurred in the right humerus and a month later in 
the right hip. Both of these areas, osteomyelitic in appear- 
ance, required operation. The inferior orbital swelling required 
opening and drainage. Child is doing well but not yet out of 
the hospital. 

This condition showed such marked resemblance to cavern- 
ous sinus thrombosis that the various methods of radical sur- 
gery were duly considered. Slides will demonstrate the ap- 
pearance of this and the previous case. 

The problem of this paper is primarily the diagnosis in 
borderline cases between orbital cellulitis and cavernous sinus 
thrombosis. It is the field of both otolaryngologist and oph- 
thalmologist and their combined efforts may fail. This diag- 
nosis requires analysis of factors in etiology, interpretation 
of coincident localized or general meningitis, and may deter- 
mine the question of surgical intervention. 
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CONCLUSIONS. 


1. The so-called orbital cellulitis is a secondary manifestation 
of infection and is a symptom complex rather than an entity. 

2. Recent opinion emphasizes its accessory sinus origin, 
save in cases of obvious external cause. 

3. Such extension occurs through venous and lymphatic 
channels, dehiscence in wall or osseous necrotic change. 

4. Symptoms of cavernous sinus thrombosis and orbital cel- 
lulitis are often so identical, even in degree, that diagnosis is 
difficult. 

5. A concluded diagnosis will frequently be reversed by 
autopsy findings. 

6. The low percentage of recovery under radical procedure 
and the serious prognosis without interference justifies initial 
nasal sinus surgery, even in cases of doubt. 

1912 Spruce STREET. 
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XXX. 
PALATAL PALPEBRAL REFLEX.* 
By Cuarces J. IMperatori, M. D., 
New York. 


In presenting this clinical observation, which seems to be an 
original one, before this Society for its consideration, it is done 
so entirely in the spirit that this contribution needs further 
investigation and study. Original observations sometimes are 
not as new as the observer thinks, and should this contribution 
fall within these limitations your forgiveness is asked. 


DESCRIPTION OF THIS REACTION. 


This reflex is one that is observed as a normal reaction. It 
consists of a blinking of the upper eyelids on stimulation of 
the soft palate. Its absence, excepting in rare instances, may be 
considered abnormal. There are some few persons who nor- 
mally seem to possess no reaction. They are usually the type 
who will permit extensive examination of the nasopharynx 
without interference. 


METHOD OF INDUCTION. 


The reaction is induced by a percussion of the soft palate. 
This is done with a small stick applicator, and the point of the 
percussion stick should be applied to the soft palate midway 
between the midportion of the uvula and the anterior pillar 
where it merges into the soft palate. 

The reaction is bilateral and only occasionally on the side 
of percussion. Frequently after one or two attempts at induc- 
tion of the reflex there will be a reaction in which the patient 
jerks the head backwards. At times, on induction of the reflex, 
an expression of fear will come over the patient’s face. At no 
time has there been any vomiting reflex induced in attempts 
at this reaction. Stimulation of the inner side of the cheek, 

*Presented before the Annual Meeting of the American Laryngologi- 
cal, Rhinological and Otological Society, Inc., Atlantic City, May, 1930. 
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tongue, hard palate or base of the tongue does not elicit this 
reflex. 

The type of palate that gives the reaction best is one that 
is broad and that is some distance from the posterior pharyn- 
geal wall. This type of palate on percussion in the place indi- 
cated will give a marked blink on the side struck and a slight 
reaction to a complete blink on the opposite side. Those palates 
that have been deformed by tonsillectomies, if percussed near 
the base of the uvula, give the reaction just as well as those 
in whom no operation has been done. Small palates that are 
very closely applied to the posterior pharyngeal wall, as a rule 
do not give as marked a reaction as those described above. 


DISCUSSION OF POSSIBLE MECHANISM. 


“According to Herrick, a reflex act, as this is termed, is 
usually defined by physiologists as an invariable, mechanically 
determined adaptive response to the stimulation of a sense 
organ, involving the use of a center of correlation, and the 
conductors necessary to connect this center with the appropri- 
ate receptor and affector apparatus. The act is not voluntarily 
performed, though we may become aware of the reaction dur- 
ing or after its performance.” 

“It is an inherent function of the nervous organism and is 
already present at birth, and must be distinguished from ac- 
quired automatisms. It has been suggested that instincts are, 
in reality, highly complex chain reflexes. 

Reflexes serve as valuable indicators of the health or disease 
of various parts of the nervous system and, as a result, great 
importance attaches to the presence or absence of the pupillary 
reflexes, the knee jerks, the plantar reflexes and many others. 
The reflex arcs may be located in widely different parts of 
the central nervous system. The simpler ones are in the spinal 
cord, some of the more complicated ones, such as those serv- 
ing the reflex movement of respiration, are localized in the 
hindbrain. Others again, such as those governing the. reflex 
movements of the heart and blood vessels, involve the sympa- 
thetic ganglia. In the newborn infant all movements are either 
reflex or automatic, the cerebral cortex comes into play as the 
infant gains and adapts itself to its environment, necessitating 
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the inhibition of certain reflex acts and the initiation of volun- 
tary movements. 

There are three types of reflexes, the deep or tendon re- 
flexes, the superficial or cutaneous, and the visceral. 

*The are may be through an afferent arm, the trigeminal 
nerve, which bears the impulses to the substantia gelatinosa 
and by collaterals to the facial nucleus whose efferent arm the 
facial nerve brings the impulses to the eye muscles. 

There is also the possibility that part of the are is through 
the ninth and remotely through the eleventh nerve. Byron 
Stoockey, in an article on glossopharyngeal neuralgia, seems 
to prove that the soft palate is supplied by the glossopharyngeal 
nerve. This patient was one in whom there was an intractable 
neuralgia of the soft palate, and by section of the ninth nerve 
he induced a total paralysis of half of the palate. There did 
not seem to be any sensory paralysis in this patient following 
the operation. 

In any event the afferent arm of the arc would seem to be 
rather a complicated mechanism, and the exactness of these 
anatomic details are merely suggested. Further study must 
be given to this before any definite assertions can be made. 
In an analysis of the movement of the eyelid, the various 
moving picture illustrations show that the closure of the eyelid 
is very rapid in comparison to the opening, approximately four 
to one. In other words, the interval between the application 
of the stimulus and the closure of the eye is one-quarter less 
time than the gradual opening of them. (See illustration. ) 


DESCRIPTION OF PATHOLOGIC CASES CITED. 


In those patients with a facial paralysis percussion of the 
soft palate on the side of the paralysis does not produce an 
eye blink. Occasionally there will be a blink of the eye on the 
sound side. This always occurs if the palate is percussed near 
the base of the uvula. If the sound side is percussed we get a 
blink in the nonparalyzed eyelid. In a patient with a sensory 
disturbance in the palate and one in whom there is a total loss 
of sensation on the same side of the body, on percussion, there 
was a definite and positive blinking of both eyes and more 
marked on the side percussed. This patient did not regurgitate 
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Auids through the nose on swallowing. Unfortunately, no cases 
of paralysis of the soft palate following diphtheria have been 
observed. 


OBJECT OF THE REFLEX. 


1. To determine the tonus of the musculature of the soft 
palate. 

2. Slight paralyses of the soft palate are easily determined 
by this reflex. 

3. Confirmatory between a sensory and muscular paralysis 
of the soft palate. 

4+. Definitely absent in paralysis of the soft palate. 


CONCLUSION. 


It is possible that there are two elements in this reflex, that 
of a deep or muscular one, and secondarily, a sensory one. 
It would seem, from the cases examined, that the muscular 
element was the most important one. This reflex may be clas- 
sified as a deep one. The study of its absence | feel will be 
of distinct value to all, and particularly so to laryngologists and 
neurologists. 
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The photographs A and B are continuous photographs and are not spliced. It was necessary to cut and 
splice the film in Column C, because this was an illustration taken from Dr. Deaver’s Anatomy. The 
speed of the camera that took these photographs was less than a 25th of a second per exposure. Illustra 
tions 4 in Columns A and B show the cyelids open and the stimulus about to be nmvade to induce this 
reflex. Illustrations 5 in Columns A and B show the eyelids gradually opening. In other words, the 
interval between applying the stimulus and the closure of the eyes is one-fourth less time than the 
gradual opening of them, Column © shows where the stimulus is applied. 
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PSAMMOMA (BRAIN-SAND TUMOR) REMOVED 
KROM THE ETHMOID AND SPHENOID AREA.* 


By Henry M. GoopyEar, M. D.,+ 
CINCINNATI. 


Psammoma, or “brain-sand” tumors, are of sufficient rarity 
to justify their being placed on record. Their recognition and 
removal from the ethmoid area may be accomplished with 
considerable difficulty and hazard. 

In 1867, Virchow coined the term “psammoma”™ (sand- 
tumor), peculiar to the meninges of the brain and_ spinal 
cord, Piersol said they were practically normal in the adult 
pineal gland in the form of a socalled “brain-sand.”” They are 
found particularly, however, in connection with chronic in- 
Hammation and tumor formation, sometimes sarcomatous or 
endotheliomatous in character. 


Korsner, in his “Human Pathology,” describes a psammoma 
as a tumor made up of many small psammatous bodies of 
concentrically laminated calcareous deposit, usually micro- 
scopic in size, but sometimes obtaining a diameter of two to 
three millimeters. 

The case which | am about to describe had a psammoma 
which apparently originated in the region of the cribriform 
plate and extended up into the left region of the cerebrum and 
down into the nose. 


When the patient was admitted upon the nose and throat 
service at the Cincinnati General Hospital he was complaining 
of severe headache and rapid loss of vision. These symptoms 
were of only ten days’ duration. The vision was 20/30 and 
the field contracted. 


*Presented before the Annual Meeting of the American Laryngologi- 
cal Association, Swampscott, May, 1930. 

+From the Ear, Nose and Throat Service of the Cincinnati General 
Hospital. 
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ight months previous to this time the patient had been on 
the general surgical service, complaining of severe left frontal 
headache and gradual loss of vision for one month. 

At this time Dr. George Heuer removed a tumor from the 
left frontal area of the cerebrum. As the tumor had extended 
through the dura in the region of the cribriform a leak of 
spinal fluid was inevitable after operation. This was avoided, 
however, by carefully suturing a piece of fascia lata in the 
dura opening where it lived, and no evidence of cerebrospinal 
rhinorrhea ever occurred. 

The outer shell of the tumor was bony hard, but the inner 
portion could be easily carved. It was considered to be epithe- 
liomatous in character. The vision returned eight hours after 
operation and there was no particular discomfort or disturb- 
ance of vision up to his present illness. 

Intranasal examination revealed a hard tumor mass appar- 
ently growing out from the septum and completely filling both 
sides of the nose down to a level of the inferior turbinates. 

Roentgenograms showed a dense clouding of the ethmoid 
and sphenoid areas on both sides and a deep clouding of the 
left antrum. 

Taking advantage of the absence of the left eye, which had 
heen removed sixteen years before, following a traumatic in- 
jury, a wide opening was made into the nose by a Willian in- 
cision and the removal of a large portion of the frontal process 
of the maxilla. 

Through this opening a bony tumor which could be easily 
carved was pared away. The mass extended so far laterally 
that the ethmoid labyrinth with the lamina papyracia were 
removed on both sides as well as what remained of the cribri- 
form plate. There was no escape of spinal fluid. The sphenoi! 
cavities were large and completely filled with the bony growth 
without any definite line of demarcation. The medial wall 
of the left antrum had disappeared, and the sinus cavity was 
found to be filled by an extension of the tumor mass, The 
greater part of the nasal septum was removed. 

lodoform packing was used to control rather severe bleed- 
ing in the sphenoid area. The vision rapidly returned within 
twenty-four hours, and the headaches have not returned, nor 
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has there been any evidence of return of the tumor tissue 
within the nose one year after operation. 

A psammoma probably always originates from the dura, and 
when it extends through this structure and through the 
cribriform plate it is evident it would be most difficult to 
remove without a resulting dural fistula and loss of spinal 
fluid. The preceding intracranial operation in this case and 
the fortunate closure of the dura by an insertion of fascia lata 
made the nasal operation possible. 

A psammoma in the ethmoid area might be most commonly 
confused with an osteoma, since osteomata seem to have some 
predilection for this region and often extend into the ethmoid 
area, the orbit and the frontal sinus. I reported one such case 
im 1925." 

Eight weeks ago I removed a tumor, suspected to be a 
psammoma, from the ethmoid area in a young woman who 
was complaining of severe headaches and disturbance of vision. 

The tumor apparently grew from the upper portion of the 
septum and extended through the ethmoid region and into 
the right orbit. By a Killian incision the mass was completelv 
removed, with a wide exposure of dura. Above the bony 
tumor mass was a large collection of pus, and the floor and 
posterior wall of the right frontal sinus had been completely 
absorbed. On microscopic section the growth proved to be an 
osteoma rather than a psammoma. 

Several years ago |] operated upon an endothelioma in this 
area. Through an external opening the dura was elevated and 
the anterior two-thirds of the cribriform plate removed. There 
was no escape of spinal fluid, and the softness of the tumor 
distinguished it grossly from a psammoma or osteoma. 


556 Doctors’ BLDG. 
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SOME NOTES ON PROTEINS AS THEY APPLY TO 
OPHTHALMOLOGY AND OFORHINO- 
LARY NGOLOGY. 


By SanForp R. Girrorp, M. D.,* 
CHICAGO. 


The study of the human body revolves around the proteins. 
since these form the substance of the living body of all plants 
and animals and exist in every cell. The most important char- 
acteristic of proteins in general is the large size of the protein 
molecule, and it is to this large and complicated molecule that 
the proteins owe the properties which make them essential to 
the animal mechanism. Liebig’s formula for albumen was 
Cy, Hasy Ney Ss Ons the molecule being 4,870 times as large 
as the hydrogen molecule. It is now believed that this was 
too simple, and Lloyd gives as the molecular weight of gelatin. 
one of the simplest proteins, 10,000, while that of. fibrin is 
about 42,000, hemoglobin 50,000 and casein 192,000, All pro- 
teins contain carbon, hydrogen, nitrogen and oxygen and some 
contain also sulphur and phosphorus. How these elements. 
combined by molecular aggregation from their inorganic forms 
in the primeval slime to produce proteins, is the problem of 
life itself, 

The vegetable proteins are relatively few and simple, since 
plants use sunlight to synthesize cellulose and other compounds 
out of carbohydrates, while the animal organisms must use 
proteins for its supporting structures and for an infinite va- 
riety of purposes. Thus we require various proteins. The sim- 
ple proteins include the albumins, of which serum albumin 
is an example; the globulins ; the albuminoids, which as elastin, 
collagen and keratin, make up most of our supporting struc- 
tures and the skin; histones, which are found in the gland 
cells; and protamines, which occur chiefly in the sperm cells. 


“From the Department of Ophthalmology, Northwestern University 
Medical School. 
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The simple proteins are composed only of amino acids. The 
conjugated proteins are combinations of proteins with a non- 
protein element. Thus the mucoproteins, used for lubrication 
of the food and air passages, include a carbohydrate group: 
the chromo-proteins various colored bodies, such as hematin ; 
and the nucleo-proteins are combinations of proteins with 
nucleic acid. 

The properties of the various proteins depend on the par- 
ticular amino-acids present in each and the way these are 
linked. Gelatin, for instance, lacks tyrosine and tryptophane, 
and hence is not an adequate source of protein for nutrition. 

The presence of an amino (NH,) and a carboxyl group 
(COOH) in the amino-acids gives to the body proteins their 
property of combining with both acids and bases in the tissues 
so that they may act as butiers, and in conjunction with the 
inorganic salts present, keep the body fluids to a reaction near 
enough neutrality to support life. Each protein is character- 
ized by a certain point, called its isoelectric point, at which 
it acts neither as an acid nor a base, combining with neither 
acid or basic radicles. lor gelatin, for instance, this is a H. 
ion concentration of 1’. H 4.7. In solutions more alkalin than 
this it will combine with silver, and in solutions more acid 
with bromine. On either side of the isoelectric point a protein 
absorbs water and swells. In the body cells under normal con- 
ditions the reaction is never far from the isoelectric point of 
the cell proteins. 

This faculty of absorbing water and swelling is due to an- 
other property of the proteins, that of ferming colloidal solu- 
tions in water. The protoplasm of cells, the blood serum and 
intercellular fluids are all such colloidal solutions, and it is to 
the relatively new science of colloidal chemistry that we must 
look for an explanation of their behavior, In a colloidal solu- 
tion the molecules are distributed so that they cannot move 
freely, as in a true solution, being aggregated in particules 
from .1 u to 1 uu. in diameter. This aggregation prevents them 
from dialyzing through a parchment membrane, in distinction 
to solutions of crystalloids, which will so dialyze. 

The phenomena of tissue metabolism cannot be explained 
satisfactorily in terms of true solutions of proteins in water, 
since the osmotic pressure, for example, of protoplasm is from 
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five to thirty-five times what would be calculated from. its 
chemical content, and its electrical resistance is corresponding- 
ly higher. In such a system the addition of certain crystalloids, 
among them K Cl, decreases the electrical resistance, as these 
are known to decrease the resistance in tissues and to increase 
the permeability of the cell membranes. It is probably by such 
an effect on the cell membranes that we are to understand 
synergism, the increased effect of certain drugs whcn salts, 
themselves inactive, are combined with them. Thus, as Antoni- 
bon has recently shown, the speed and efficacy of 1 per cent 
atropin when used by instillation for mydriasis may be 1n- 
creased 100 per cent by adding 1 per cent KK Cl, although this 
salt itself has no effect on the pupil. 

It is through their effect on the colloidal systems of the 
body that we must look for an explanation of the effect of 
many therapeutic measures. What happens, for instance. when 
we introduce a foreign protein into the body to combat an 
inflammation for which we have no specific therapy? Accord- 
ing to Petersen, in his “Protein Therapy and Non-specific Re- 
sistance,” the harmful effects of bacterial infection are due 
to the split products of proteins formed in the bacteria them- 
selves or from tissues which the bacteria attack. These split 
products, histamine and other peptides and amino-acids, are 
extremely toxic, and successful resistance to infection depends 
on the ability of the tissue to dissolve the bacteria and break 
down their toxic products to simpler nontoxic forms. Although 
in certain diseases specific antibodies are formed which bind 
the toxins or agglutinate the bacteria, or make them suscepti- 
ble of phagocytosis, a chief means of defense in any infection 
is the production of enzymes, protease and ereptase, which 
break down the foreign protein and its products. The tissues 
are prevented from lysis by another form of enzyme, anti- 
ferment, which is present in the serum and increased during 
infection. Injection of a foreign protein produces an imme- 
diate decrease in the antiferment and a marked increase in 
the enzymes protease and ereptase. Necrotic tissue and bac- 
terial cells are broken down, first into split products which are 
toxic, resulting in the symptoms of increased temperature, 
malaise, etc. These toxic products then split to simpler non- 
toxic forms and the temperature drops. This mobilization of 
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enzymes is due to an effect on the colloid system of the cells, 
the exact nature of which is unknown. At the same time the 
cell membranes become more permeable, probably by a change 
in the phase of their lipoids. Any specific antibodies already 
formed in the cells and attached to them are thrown into the cir- 
culation where they exert their specific effects. The primary 
leukopenia which occurs after protein injection is due, accord- 
ing to Petersen, to a collection of blood cells in such organs 
as the spleen, where bacteria are especially numerous. This is 
followed by a leucocytosis which is undoubtedly of importance 
in combating infection. The increase of enzymes in the serum 
was found by Jobling and Petersen to last for three to four 
days. The leucocytosis, according to Wick, also lasts three 
to four days, and his best results were obtained when an inter- 
val of four free days was allowed between injections. Wick 
believes the leucocytosis is the important factor in the reaction 
and found that this was often obtained without fever. Petersen 
considers that leucocytosis is only one of the phenomena, which 
with fever, mobilization of enzymes, increased cell permeability 
and vasodilatation, represent a “stimulation whereby all hu- 
moral and cellular factors of resistance are keyed to the very 
highest pitch.” He believes that a general reaction must be 
produced in order to obtain any therapeutic effect. 

A method by which the same sort of stimulation is obtained 
is that of treating the skin by light or by tuberculin applied 
by scarification, as in the Pondorff method, to produce a skin 
reaction. This is accompanied by leucocytosis and mobiliza- 
tion of enzymes from the skin such as occurs after a protein 
injection. The use of iodides, according to Jobling and Peter- 
sen, also acts in somewhat the same manner, producing a de- 
crease in antiferment and an increase in cell permeability. A 
patient receiving iodides gives a remarkable reaction to skin 
tests, small amounts of tuberculin producing a suppurative 
lesion instead of the usual slight wheal. 

Besides the general reaction produced by a protein injection, 
the focal reaction is also important. This is due to the same 
complicated reaction which occurs most markedly at the site 
of the lesion. Any cells which have previously reacted to an 
infection will respond for long periods to the injection of any 
protein. In this way Petersen would explain the lighting up 
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of a chronic cholecystitis or appendicitis during tonsillitis or 
sinusitis, considering this more probable than Rosenow’s the- 
ory that bacteria from the tonsils or sinuses actually localize 
in the affected viscera—i. e., according to Petersen, the chole- 
cystitis is a nonspecific focal reaction to absorption of bacterial 
protein from tissues. 

The property of causing a general and focal reaction on 
injection into the body is common to all proteins. Almost every 
protein-containing substance one can think of, except ordinary 
street dirt, has been used for its nonspecific effect, Petersen 
listing over eighty such substances. This includes a number 
of protein split products, albumoses, deuteralbumoses and 
peptone, which produce the same phenomena in varying de- 
gree. While the proteins produce sensitization, the split prod- 
ucts do not, but rather an increased tolerance to further doses. 

This brings up the antigenic properties of the proteins, 
which are of especial importance to anyone who is treating 
asthma or hay fever. It is well known that any protein can 
produce specific antibodies and can sensitize the organism 
against it. Whether the whole protein molecule is necessary 
for this sensitization is still a matter of debate. Black, Grove 
and Coca have prepared pollen extracts which will sensitize 
animals and with which patients can be desensitized, and claim 
that they are protein free, since they are not affected by diges- 
tion with trypsin or by dialysis. The pneumococcus extract pre- 
pared by Avery was said to consist of glucosides. Kollmer 
thinks, however, that these workers have not excluded the 
possibility that minute amounts of protein are present in the 
extract, and believes the production of anaphylaxis by a non- 
protein substance is as yet unproved. Sensitization to certain 
drugs may be a slightly different phenomenon, which Kollmer 
prefers to call hypersensitiveness in distinction to anaphylaxis 
which is produced by proteins. He believes the site of the sen- 
sitization is in the cells, not in the blood stream, and that de- 
sensitization depends on exhausting the antibodies in the cells. 
McKenzie and Baldwin were able to desensitize the nasal mu- 
cosa of hay fever patients by local applications of pollen ex- 
tracts. It must not be forgotten that besides pollen, horse 
dander and a few other causes of hay fever and asthma, bac- 
terial proteins may play the same role, so that a sinusitis may 
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be the cause of sensitization and attacks of asthma as bacteria 
are subsequently absorbed or ingested. 

Hay fever is often a cause of sinusitis through swelling of 
the nasal mucosa, and by sensitization to the bacteria a vicious 
circle is established to which Coates has called attention. Wil- 
mer believes such sensitization is the principal cause of asth- 
matic attacks out of season in persons sensitive to pollen, and 
treats such patients with a mixed vaccine made from the nasal 
flora as well as with pollen. Using 215 different proteins, he 
found that 70 per cent of 100 cases of bronchial asthma gave 
positive reactions, usually to a relatively small number of pro- 
teins, horse dander, wheat, bacteria, pollens, cat hair and duck 
feathers. 

The fact that hay fever and asthma undoubtedly show a dis- 
tinctly hereditary influence is interesting, as according to our 
present views of heredity an acquired sensitivity can hardly 
be transmitted. Doerr has explained this as an inherited ability 
to produce antibody in response to a group of stimuli, while 
KNollmer believes it depends upon an inherited peculiarity of 
smooth muscle or of its sympathetic innervation, 

A condition which has recently been brought into etiologic 
relationship with allergy is that of verna! conjunctivitis. Fort 
and Townsend, in 1924, both tested patients for sensitivity to 
the pollens and found that a number gave positive reactions 
and improved on desensitization, all but one of which were 
sensitive either to pollens or foods. One was sensitive to wheat 
and was relieved entirely when this was removed from the 
diet, and the same course was observed in another patient 
sensitive to egg-volk. One patient sensitive only to spring 
pollens cleared up promptly on June 15. Three adults desen- 
sitized to pollens remained free from attacks for a year, with 
recurrence the following year. 

H. Lagrange reports four cases sensitive to pollens. Both 
he and Lemoine also believed in a relation between endocrine 
disturbance and allergy, Lemoine using parathyroid and La- 
grange orchitic extract in treatment, but since the mechanism 
of such a relation is unknown, the importance of either factor 
is hard to determine. study of skin tests in these cases would 
certainly seem justified, especially in the more severe cases. 
In a few studied in Omaha, I have only had one clean-cut 
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result suggesting allergy as a cause, a child sensitive to short 
ragweed whose attacks occurred in August at the season of its 
pollenization, 

Let me now consider some of the proteins of the eye which 
have a direct bearing on certain important problems. A good 
deal of study has recently been directed upon the vitreous in 
the light of modern chemistry. According to Matthews, the 
vitreous contains 0.12 to 0.19 per cent of protein, consisting 
of globulin, serum albumin and a mucoid substance differing 
in some properties from true mucin. ‘This is embedded in a 
network of fibrils composed of collagen. The rest is water. 
Baurmann found that on dialyzing normal vitreous only 1/1000 
of its weight was left, and that on adding water to this it 
swelled up to its former bulk. By ultramicroscopy he found a 
structure resembling that of certain soaps in the gel phase, 
fibrils 15 u u in breadth and up to 30 microns long being pres- 
ent everywhere, enclosing clear spaces. There was no evidence 
that these fibrils are cellular or the direct product of cell growth 
like the lens fibers. The vitreous cannot be considered a tissue, 
he believes, but is a specialized form of secretion, the fibrils 
representing the solid phase of a colloid and the water being 
bound to the small amount of protein by molecular attraction 
due to the immense surface of the protein particles. The 
ultramicroscopie size of the fibrils, approaching in size the 
wave lengths of light, accounts for its transparence. Baurmann 
found that on standing, the structure changed markedly, the 
fibrils becoming granular and disappearing as the vitreous 
liquefied. Redslob suggested that this tendency to liquefy on 
exposure to air, trauma or slight changes in reaction probably 
explains the liquefaction of vitreous in pathologic conditions. 
This French observer agreed that the vitreous is a gel, but 
found a more condensed substance around it which forms the 
hyaloid membrane, and a definite space running through it 
longitudinally which corresponds to the canal of Cloquet. 
Fischer first called attention to the swelling of vitreous in 
acid solutions and suggested that glaucoma might be the result 
of such swelling in acidosis. It is a clinical fact, however, that 
in the extreme acidosis of diabetic coma the eyes become very 
soft. Baurmann showed that the isoelectric point of the 
vitreous is PH 4.4, so that the degrees of acidosis compatible 
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with life would only bring its reaction nearer to this and cause 
shrinking, He believed it to be normally at a reaction corre- 
sponding to its maximal swelling, stability and transparence. 
Redslob, however, found that increasing the alkalinity caused 
further swelling up to P. H. 8.2,a definite amount of swelling 
following each change of 0.1 in the P. H. Since he found that 
.02 ce. of fluid added to the human eye at normal tension raised 
the tension to 60 mm. (Schiotz), he believes it is quite possible 
that changes in tissue alkalinity occurring during life might 
cause enough swelling of the vitreous to result in glaucoma. 

Two proteins of the eye, that of the uveal pigment and of 
the crystalline lens, occupy a special place by their immuno- 
logic reactions, and much experimental work has been carried 
out with them. This special place is due to their production 
of organ-specific rather than species-specific antibodies when 
injected into animals. A rabbit injected with beef-lens shows 
precipitins and complement binding antibodies not only for 
heef-lens but for lens-proteins of all species and fails to show 
antibodies to beef-serum. This was first pointed out for lens 
protein by Uhlenhuth, whose observations were confirmed by 
Hektoen and others. Hektoen found that alpha and beta crys- 
tallin produced distinct precipitins which were organ anid not 
species-specific. Elschnig and independently of him, Ktimmel, 
in 1910, investigated the protein of uveal pigment, and found 
that it also produced organ-specific antibodies. Upon this, as 
is well known, was founded Elschnig’s anaphylactic theory of 
sympathetic ophthalmia, according to which the uveal pig- 
ment, set free after a penetrating wound with resulting in- 
flammation, sensitizes the body, so that when further uveal 
pigment is set free an anaphylactic reaction results in the 
second eye where such pigment is present. Experimental work 
supporting this theory was brought forward in this country in 
1918 and 1921 by Alan Woods, who in subsequent papers has 
made the theory quite familiar to American ophthalmologists. 
This is not the place to add to the already voluminous polemic 
on the subject, and | have elsewhere summarized a number of 
reasons for considering the anaphylactic theory as yet un- 
proven and for believing that some organism or organisms, 
or a filterable virus, will be found to be the cause of sympa- 
thetic ophthalmia. \Woods has used a uveal pigment extract 
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for the early diagnosis of sympathetic ophthalmia and for its 
treatment. He reports that cases of sympathetic ophthalmia 
given a negative complement fixation but positive skin test with 
pigment. He has treated ten cases with desensitizing doses 
and reports result indicating a definite therapeutic effect, espe- 
cially in two patients on whom subsequent cataract operations 
were performed with very little reaction. Fodor, in 100 cases 
of various kinds, obtained conflicting results which caused him 
to reject the skin tests as a means of deciding for or against 
enucleation of a suspected eye. In two cases of sympathetic 
ophthalmia | obtained negative skin tests with Woods’ anti- 
gen. The value of a skin test with pigment, if it proves to 
he a means of early diagnosis in sympathetic ophthalmia, would 
be so tremendous that it is hoped other observers will give 
the method a thorough trial and report their results. 

Uhlenhuth’s description of the organ-specificity of lens pro- 
teins has given rise to a great deal of experimental work of 
varying degrees of importance. Great scientific interest was 
aroused by the reports of Guyer and Smith that they had suc- 
ceeded in producing cataract and other serious eye defects in 
offspring of rabbits treated with the serum of chickens im- 
munized to lens protein. This work, which would necessitate 
a modification of our ideas of heredity, has apparently found 
widespread acceptance, and the work of Huxley and Carr- 
Saunders, of Finlay, and of Poynter and Allen, who repeated 
his experiments without once producing such effects, has not 
overcome the impression created by Guyer’s work. Von Szily 
and others had shown that defects exactly like those shown 
by Guyer existed quite frequently among rabbits as a result 
of faulty closure of the fetal cleft and were transmitted to 
their offspring. Such a family defect occurred among the rab- 
bits which Poynter used as controls in his experiments, which 
had received no treatment. Thus it seems as if we would not 
he forced to change our ideas of the nontransmissibility of 
acquired characters on the basis of Guyer’s work. 

Verhoeff and Lemoine, in 1922, attempted to explain re- 
actions following cataract operations with retained cortex as 
due to a hypersensitivity to lens protein, the cases showing 
positive skin tests with a lens protein emulsion. About 8 per 
cent of normal persons showed this hypersensitivity, and these 
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persons, they believe, are apt to develop reactions if cortex is 
left in the eye. Steinberg and I also found a certain number 
of persons who gave positive skin tests, and one case especially 
which showed a severe ocular reaction to retained cortex with 
marked sensitivity to lens protein as shown by skin tests. 
A number of cases, however, with ocular reactions gave nega- 
tive skin tests, so that we concluded that some other factor 
than hypersensitivity must be present to account for the ma- 
jority of ocular reactions. Certain evidence seemed to indicate 
that split products of the lens were themselves toxic. Von 
Rotth was unable to obtain any positive skin tests and rejects 
the possibility that ocular reactions result from hypersensi- 
tivity. 

Courtney has recently claimed that the skin test with lens 
protein becomes positive after cataract operation when cortex 
is left in the eye. In several hundred skin tests I have never 
seen this occur and doubt if enough lens protein can be ab- 
sorbed in this way to produce sensitization. Out of a recent 
series of fifty skin tests on cataract patients, using a filtrate of 
lens protein prepared by \Voods’ technic, only two were posi- 
tive. Several cases showed marked ocular reactions with re 
tained cortex were retested and gave negative results. My 
observations would not lead me to place very much value on 
the clinical use of skin tests as a guide to the type of operation 
to be performed, as is claimed by Verhoeff and Lemoine. 
lurther observation of such tests, however, will be interesting 
and it is to be hoped a number of observers will report their 
results. 

Because it has aroused some interest, even among ophthal 
Davis should be mentioned. Davis 


mologists, the work o 
reported, in 1922, the results of injecting an extract of beef 
lens subcutaneously for the treatment of cataract. He believed 
that such injections stimulated the production of cytolysins 
which would dissolve the cataractous material. Why, if effect- 
ive, it would not also dissolve the normal lens fibers, producing 
aphakia, is not explained. Davis seems to have been unaware 
of the previous work of Romer, who, working on a different 
theory, used a lens extract which he called lentokalin, by in- 
jection and by mouth, for the treatment of cataract. A gool 
deal of work was done with this and other allied preparations. 
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hut the results of all this work, as recently summarized Dy 
Siegrist, must he considered doubtful, and from a_ scientific 
standpoint negative. [ellis recently compared a series of cases 
treated by Davis’ extract with a series of controls without 


notine any import int differences. Not only is there no suf- 
4 1 


ficient theoretical or clinical evidence for encouraging the trial 
of lens extract in the treatment of cataract, but the possibility 
must be considered that one may sensitize a patient by such 
injections so that if operation later becomes necessary it may 
be attended with a severe ocular reaction in Verhoeff’s sense. 

More important than any of this work, to my mind, is the 
study of the chemistry of the lens in its relation to the possible 
cause of senile cataract. This study, the foundations for which 
were laid in 1894, by Moerner, has been continued by Jess 
and Goldschmidt in Germany, Dorothy Adams in England, 
Woods and Burky in this country and others. A recent val 
vable summary of the literature was contributed by Tassman 
( \rchives of Ophthalmology, 1928). While it cannot he said 
that a satisfactory explanation of senile cataract has resulted 
from this work, it has at least revealed certain actual phenom 
ena which take place in the cataractous lens, and [ believe it 
is by further study in this field that we may arrive at an 
understanding of cataract. Moerner showed that the lens 
contained 33 per cent of protein, the rest being water with a 
small amount of salts and fatty bodies. The insoluble protein, 
called albumoid, made up 15 per cent of the lens mass, and 
the soluble protein 18 per cent, of which 6.8 per cent was 
alpha crystallin and 11 per cent beta crystallin. The .2 per 
cent of albumin found by Moerner is probably identical with 
the gamma crystallin recently described by Woods. Jess found 
that the chemical composition changed with age. The weight 
of the lens increased, due chiefly to an merease in protein. 
and chiefly in the insoluble albumoid, which in cows from 1 
to 16 years of age increased from 5.6 per cent to 21.4 per cent 
of the lens weight while the soluble proteins decreased from 
25 to 15 per cent. In senile cataract, instead of the normal 
increase in weight, he found a constant decrease, both in water 
and protein. Of the latter, the soluble portion decreased mark 
edly, while the insoluble portion remained about the same. 
Jess considered that in the senile lens the crystallins were 
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changed to albumoid, while in cataract formation the crystal- 
lins, especially beta crystallin, may break down and dialyze 
out of the lens. 

This loss of the soluble proteins, and especially of beta crys 
tallin, was held to be important, since beta crystallin is the 
chief repository of the amimoacid cystein, It was shown by 
Hopkins that ‘tissue oxidation depends upon the presence of 
a combination of cystein and glutamic acid, which he called 
glutathione. This auto-oxidative mechanism must be consid- 
ered especially important in the lens, which has no blood sup 
ply. It seems likely that the inerease in insoluble proteins, 
with a loss in soluble protein bearing the oxidation-reduction 
mechanism of the lens are important factors in cataract pro 
duction, perhaps the most important factors. .\s to the cause 
of these changes themselves, we are still in the dark. 

If any practical conclusions can be drawn from this mass 


of theory, they would be the following: 


1. Any protein on injection 1s capable of producing 


2 a gen 
eral and tocal reaction, which depends on blood changes, mo- 
bilization of enzymes which break down toxic proteins and in 
creased permeability of cell membranes. 


potassium 


2. A number of other therapeutic agents, such as 
1wodide, probably depend Oll similar phenomena. 
3. It is doubtful 1f any nonprotein substances can produce 
true anaphylaxis. 


$, The vitreous ts a colloidal substance, whose iso-clectric 


point is at a higher acidity than is found in the body. [lene« 
icidosis must produce a shrinkayve of the vitreous, and alka 
losis may produce a swelling sufficient to cause glaucoma. 


3». The organ-specificity of the uveal pigment is probably 


not absolute, the evidence in favor of an anaphylactic theory 


of sympathetic ophthalni: not complete and the value of 
the skin tests with pigment, ¢lthough worthy of further inves 
tigation, has not been pr 

6. Ocular reactions as a result of hypersensitivity to lens 
protein probably occur, bur the majority of reactions follow 
ing cataract Operation seem not to be of this nature. 

7. There is no theoretical linical evidence to justify the 


use of lens extracts in the treatment of cataract. 
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8. The increase of insoluble protein and loss of reducing 
power in the senile and cataractous lens are important factors 
in the etiology of cataract. 
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NASOPHARYNGEAL ABSCESS: A REPORT OF 
ONE HUNDRED FIFTY-FIVE CASES. 


By SIDNEY YANKAUER, M. D., 
NEw YORK. 


The lymphoid tissue in the nasophafynx has a definite ana- 
tomic arrangement within the structure of the normal adenoid. 
This anatomic arrangement is maintained when the adenoid 
persists into adult life and can usually be recognized even 
when the adenoid structure has become distorted by hyper- 
trophy. 

Normally, the adenoid consists of sheets or combs of 
lymphoid tissue, separated by clefts, and attached to the vault 
of the nasopharynx along anteroposterior lines. The central 
cleft begins behind the attachment of the vomer, where it is 
shallow, and extends backwards in the median line, becoming 
deeper at its posterior extremity, where it ends in a fossa 
known as the recessus medius. On each side of the central 
cleft is a central comb. Outside of each central comb there is 
a first lateral comb, separated from the central comb by the 
first lateral cleft, and usually there is an incomplete second 
lateral comb separated from the first by the second lateral 
cleft. There are, therefore, a central and two lateral clefts, 
running parallel to each other in an anteroposterior direction. 
These clefts unite posteriorly in the recessus medius. Fre- 
quently the second lateral combs come together posteriorly 
behind the recessus medius, forming a transverse comb. 

In the embryo, the hypophysis cerebri takes its origin from 
an indentation in the nasopharynx, the location of which is 
identical with the recessus medius of the adenoid. The inden- 
tation grows upward into a prolonged stalk terminating in a 
mass which becomes the anterior portion of the hypophysis. 

*Read before the Thirty-fourth Annual Meeting of the American 


\cademy of Ophthalmology and Otolaryngology, held at Atlantic City, 
N. J., October, 1929. 
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The stalk itself atrophies but, as in all embryonal structures 
of this type, renmants of the lumen occasionally remain. Such 
a remnant is in very rare instances found in the nasopharynx. 
It consists of a cyst located behind or above the recessus me- 
dius. This is the socalled pharyngeal bursa. It is rarely found, 
but when present may become the seat of a suppurative 
process. 

In 1885, Tornwaldt, of Danzig, published in the form of a 
monograph, a series of clinical observations in which he de- 
clared that he had seen numerous cases of abscess formation 
in the region of the recessus medius. These abscesses varied 
in size from one or two minims to several centimeters, and 
the contents varied from serum or clear mucus to creamy pus. 
Because of the fact that these abscesses are situated in the 
place where the pharyngeal bursa originated, Tornwaldt con 


cluded that these cases were all cases of pharyngeal bursitis. 


His observations were not generally confirmed: first, be 
cause others did not see such cases nearly as frequently as 
Tornwaldt did, and secondly, because the presence of an un 
inflamed pharyngeal bursa was a most rare anatomic find 
1 the 


lor a number of years an animated discussion followec 
announcement of Tornwaldt. In a general way. the outcome 
of the discussion was that because the pharyngeal bursa is a 
rare anatomic find, therefore, the cases which Tornwaldt saw 
must be very unusual cases, a conclusion which seemed to 
be verified by the fact that no others were able to report simi 
lar cases, in like number. 

Mhis conelusion was erroneous, for two reasons: [irst. be 


hese abscesses were due to 


cause Tornwaldt’s claim that t 
inflammation of the pharyngeal bursa was unequivocally ac 
cepted, and secondly, because the negative findings of others 
were given equal weight with the positive findings of Torn 
waldt. A study of the clinical reports of Tornwaldt’s cases has 
convinced me that the cases which he saw were identical with 
the cases upon which this report is based, and which, as | 
will try to prove, can be attributed to another origin than in 
flammation of the pharyngeal bursa, namely, to an inflamma- 
tion of the recessus medius of the adenoid. The frequency 
with which Tornwaldt saw these cases was due to unusual 
diligence and skill on his part, for he made it a routine prac 
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tice in his clinical work to cocainize each one of his patients 
sufficiently to enable him to introduce a self-retaining palate 
retractor so as to mike possible the examination of the 


nasopharynx in a convenient and thorough manner. 
In the year 1910, the writer devised a direct speculum for 


1 


the examination of the nasopharynx, With this instrument 1 
is possible with a minimum amount of cocain, and with a mini- 
mum amount of circumstance, to make a thorough examination 
of the vault of the nasopharynx. Because the use of this 
instrument has become a matter of routine practice in my 


1 
| 
} 


office | have been able to verify the observations of Tornwaldt 
not only as to the presence of these abscesses in the naso- 
pharynx but also as to their frequency; but my observations 
have convinced me that these abscesses are due to suppura 
tion in the remnants of previously inflamed adenoid tissue and 
not to inflammation of a supposed pharyngeal bursa. This con- 
clusion is based on the following data: 

1. A study of the ages of the patients presenting these ab 
scesses shows that the largest number of cases occurred be- 
tween the ages of 20 and 30—72 of the 155 cases. The next 
most frequent decade was from 30 to 40—32 cases. During 
this period of life, from the 20th to the 40th year, which is 
the period immediately follow Ing the involution of the adenoid 
mass, two-thirds of the cases occurred. 

2. The statistics show that of the 155 cases, only 11 patients 
stated that they had at any time been operated upon for the 
removal of adenoids. Ninety-three per cent of the patients. 
therefore, never had their adenoids removed. 

3. If the nasopharynx of adults whose adenoids have not 
been removed by operation be studied, there will frequently 
be found in the mucous membrane of the nasopharynx one 
or more openings into which a probe may be introduced for 
a distance of ! 
occupying the site of the recessus medius of the adenoid. 
When an additional opening is found, it is almost invariably 
situated in the median line anterior to the above mentioned 
opening. Sometimes a series of three or four successive open- 
ings are found in the median line, and the probe shows that 
they communicate with each other. The bridges of tissue be- 
tween the openings are fragile and can easily be broken down 


6 cm. Most frequently a single opening is found 
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with a probe, converting the series of openings into a slit 
orresponding to the median cleft of the adenoid. 

4. Where an abscess is present, a small dimple can some- 
times be seen on the surface of the swelling. When the abscess 
is opened with the probe, the opening is converted into a slit. 
lf nothing further is done the parts will soon present exactly 
the same appearance which is seen in a nasopharynx which 
presents one of these cryptlike openings but which has never 
been the seat of an abscess. 

5. I have actually observed cases passing from the stage of 
hscess to the stage of a crypt and reappearing again as an 
abscess. 

. With one or two exceptions all these abscesses occurred 
n the median line. 

7. It is therefore evident that this condition of abscess for- 

tion is one which occurs in adults whose adenoids have 
never been removed by operation. It occurs shortly after the 
period when the involution of the adenoid mass has been com- 
pleted, and in cases in which adhesions between the combs of 
the adenoid tissue have converted the median cleft into a more 
or less completely closed cavity. 

The history of these cases and the appearance of the naso- 
pharynx corresponds closely with many of the histories and 
descriptions recorded by Tornwaldt, and I am convinced that 
cases that I have seen are the same as those which he 

] 
i 


the 


deseribed but which he erroneously attributed to an inflamma 

tory process in a supposedly persistent pharyngeal bursa. On 
1¢ other hand, I have seen one or two cases in which a larger 

cavity appeared which could not be entered with the probe but 

required a knife, which contained a larger amount of serous 

Hud and which were considered to be true cases of pharyngeal 

bursitis. 

DIAGNOSIS, 


\ 


\ study of the statistics of this series of cases shows that 
there is a preponderance of females, there being 90 females 
and 65 males. 

The ages vary from 5 years to 65 years, with most of the 
‘ases occurring between the ages of 20 and 40. 
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It is of some interest to note that the majority of the cases 
occurred either in the late spring, from March to June inclu- 
sive, or in the late fall, from October to January inclusive. 
This seasonal distribution is probably associated with weather 
conditions and might be expected to vary with the climate. 

It is also of interest to note the frequency with which these 
cases occurred in relation to other nasal and nasopharyngeal 
conditions. The total number of cases was collected over a 
period of years. But of 760 patients of all kinds of nose, 
throat, laryngeal and endobronchial diseases seen in private 
practice during the year 1928, there were 28 cases, or 3.8 per 
cent, with abscesses of this kind. During the first four months 
of this year, of 315 patients of all kinds, there were 13 naso 
pharyngeal abscesses, or 4.1 per cent. This slight increase in 
the present year is due to the fact that it includes the months 
in which the disease is most common and that during this 
period there was an epidemic of upper respiratory infections. 


The local diagnosis depends upon the use of the direct naso 
pharyngeal speculum. When a reflecting instrument is used 
to examine the nasopharynx the light rays are projected upon 
the pharyngeal mucosa from a reflecting surface which is 
placed far back near the posterior pharyngeal wall. The angle 
of incidence of the rays as they strike the surface of the naso- 
pharyngeal mucous membrane is greater than the angle of 
total reflection of the mucus which covers the surface. In like 
manner, any light rays which may emerge from the surface 
of the mucous membrane are totally reflected at the surface 
of the superficial layer of mucus. Therefore, unless the naso- 
pharynx has been entirely freed of mucus and maintained free 
of mucus during the examination, all that will be seen in a 
reflecting instrument will be a uniform pinkish sheen with 
the details of the texture of the surface obliterated. In the 
majority of cases it is practically impossible to recognize the 
contour of the nasopharynx, which is essential for the diag 
nosis of the condition. On the other hand, with a direct 
speculum the presence of a small quantity of mucus does not 
mterfere with the visibility of the surface of the mucous mem 
brane and, besides, the surface can easily be kept free of mucus 


with suction. 
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An abscess is characterized by the presence of a swelling 
in the region of the recessus medius, but the swelling may not 
manifest itself as a rounded protuberance but merely as an 
elevation of the concavity of the vault of the nasopharynx, a 
flattening out of the concave surface. When the swelling can 
he recognized, it may be red, smooth and glistening or it may 
present a dull, grayish, almost polypoid appearance. Obcca- 
sionally a dimple is found on the surface of the swelling. Not 
every such swelling, however, contains pus, and the diagnosis 
is not complete until the swelling has been opened and _ its 
contents noted. In all cases, except one or two, it has been 
possible to penetrate the swelling with a probe, whereupon 
pus was found to exude alongside of the probe. The puncture 
wound made by the probe may then be converted into a slit 
and the contents of the cavity completely evacuated. It was in 
this way that each one of the 155 cases tipon which the present 
article is based was diagnosed, and it was only after the fluid 
contents of the cavity were actually seen that the diagnosis 
was considered complete. Of the 155 cases, the character of 
the contents was noted in 142. In 121, or 86 per cent of these, 
the contents were recorded as thick, creamy pus. In five of 
these, exuberant granulations could be seen protruding from 
the wound after the pus was evacuated. In the remaining 21 
cases, or 14 per cent, clear, thick, glairy mucus was evacuated. 

Unless and until the rhinologist acquires a familiarity with 
the appearance of the nasopharynx in the direct nasopharyn- 
geal speculum, and as long as he depends entirely upon reflect- 
ing instruments for the examination of these parts, it will be 
impossible for him to recognize the presence of these ab- 
scesses in all of the cases, and it will be impossible for him 
to treat them in an efficient, surgical manner. 

In practically all of the patients the abscess in the naso- 
pharynx was not the only pathologic condition present, nor 
Was it seemingly the most important. The associated condi- 
tions of the nose and throat include practically all of the dis- 
eases generally found there. In over one-third of the cases 
diseased tonsils were associated with the nasopharyngeal con- 
dition, and deviated septa and accessory sinus disease were 
not uncommon. 
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A few cases of posterior cervical adenitis seemed to be 
directly associated wtih the presence of these abscesses. 

As already indicated above, the abscesses had a tendency 
to open spontaneously and discharge their contents, and then 
to close without indicating the fact by any evidence of an 
acute process. Under these circumstances, it is manifestly 
impossible to distinguish the symptoms caused by the pres- 
ence of such a small abscess from those caused by the asso- 
ciated diseases. Nevertheless, by reviewing the figures obtained 
from a study of these 155 cases it was possible to obtain some 
significant data. 

lor this purpose, the symptoms presented by the patients 
were separated into groups. The first group are those symp- 
toms which might reasonably be attributed to the presence 
of an open abscess cavity discharging its contents into the 
nasopharynx. This group included such symptoms as_ nasal 
discharge, postnasal discharge, and frequent colds, including 
hoarseness, foul taste or odor, nausea, hawking and coughing, 
attacks of sneezing. The total number of patients presenting 
these svmptoms was 103, or 6614 per cent. 


The second group of symptoms are those which might rea 


sonably be attributed to a closed abscess cavity in the naso 
pharynx. This group includes headache and pains in various 
parts of the head and neck, including a number of cases diag- 
nosed as sphenopalatine neuralgia, nasal obstruction, sore 
throat, nasal speech, cervical adenitis. The number of cases 
r OS per cent. It is therefore evident 


in this group was 108, « 
that about two-thirds of the patients complained of symptoms 
attributable to an open abscess in the nasopharynx, and about 
two-thirds of the patients complained of symptoms due to a 
closed abscess. These figures can only be reconciled by assum 
ing that approxinately one-half of all the patients complained 
of symptoms when the cavity was closed as well as of symp- 
toms when the cavity was open; that of the remainder, some 
complained of symptoms only when the cavity was open, and 
some only when the cavity was closed. 

The headaches of which the patients complained included 
all kinds of pain in the head and neck, but a number of pa- 
tients, perhaps one-half of those complaining of headache. de- 








{SS SIDNEY YANKAUER. 


scribed the headache in a peculiar way. The headache is felt 
at the back of the head and resembles the pain of sphenoid 
sinusitis. However, when a patient with sphenoid sinusitis is 
asked to point out where his headache is situated, he will 
place his entire hand upon his occiput; but when a patient 
who has a headache due to one of these abscesses tries to point 
out its location he will place one finger upon the nape of the 
neck, just below the occipital bone—a point which corre- 
sponds closely to the location of the abscess. In other words, 
the headache due to a nasopharyngeal abscess seems to be 
much more localized than the headache of sphenoid sinusitis. 
Although this particular type of headache occurred in only a 
minority of all the patients, when it did occur an abscess was 
invariably found in the nasopharynx, and the opening of the 
abscess was invariably followed by the disappearance of the 
headache. In some instances, these headaches were severe and 
many unsuccessful attempts to relieve them had been made. It 
is the only symptom of these abscesses which seems to me to 
he so definitely and clearly associated with the presence of 
the abscess that it could be regarded as pathognomonic. 


The next group of symptoms are those relating to the ear, 
and it is very surprising that in a suppurative disease of the 
nasopharynx there were only 23, or about 15 per cent, of the 
patients who complained of any ear symptoms whatsoever. 
Only one-third of these, or 5 per cent, at any time had a sup- 
purative otitis, either acute or chronic. The other ear symp- 
toms were vertigo, tinnitus, earache and deafness. 

In like manner, it is perhaps equally surprising that there 
were comparatively few, not more than 5 per cent of the total, 
who complained of focal symptoms, such as nephritis, rheuma- 
tism, persistent fever, etc. Nevertheless, in some of these cases 
the relief of rheumatism followed as promptly as it sometimes 
does after the removal of tonsils, and there were three cases 
of persistent slight rise of temperature which were relieved 
by the removal of such abscesses. 

There were a large number of nervous symptoms whose 
relation to the abscesses may be obscure ; they included neuras- 
thenia, insomnia, reflexes of various kinds, and aches and 
pains in various parts of the body. One case of frequent 
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micturition was immediately relieved after opening such an 
abscess. 

A number of instances occurred in which a diagnosis of 
accessory sinus disease had been made and for which various 
sinuses had been operated upon. In spite of the fact that the 
intranasal appearances seemed to indicate that the sinuses were 
healed, nasal discharge and headache persisted and were re- 
lieved only when the abscess in the nasopharynx was opened. 


The number of cases seen in hospital and dispensary prac- 
tice was very much smaller than those seen in the writer’s 
private practice, but this fact itself is significant. It is proba- 
bly due to the circumstance that the writer’s practice is en- 
tirely a consultant practice and that the patients that are 
brought to him are those in whom careful diagnosis and 
skillful treatment failed to relieve the patients. In other words, 
it is among the unsuccessful cases of the average rhinologist 
that these cases have been found. This fact should make the 
recognition and treatment of these nasopharyngeal abscesses a 
matter of great interest and importance to all rhinologists, 
for in the writer’s practice one of these abscesses was found 
in every twenty-five patients. It is certain that a pathologic 
condition which occurs in the practice of a single rhinologist 
every ten days cannot be dismissed as a rare or unusual or un- 
important disease. If this figure truly represents the propor- 
tion of undiscovered nasopharyngeal abscesses among the un- 
successful cases of other rhinologists, a better knowledge of 
the diagnosis and treatment of this condition will add a meas- 
urable degree to the therapeutic efficiency, and therefore to 
the professional prestige of our specialty. 

The treatment of these cases, as has already been suggested 
above, is carried out through the direct nasopharyngeal spec- 
ulum. The cocainization necessary for the introduction of this 
instrument is as follows: 

Two applicators are wound with absorbent cotton for a 
distance of 11%4 cm. from the end; the tuft of cotton should 
not be more than 4 mm. in diameter and the end rounded off 
smoothly. About 2 cm. of the end of the applicator are bent 
to a shape corresponding to the shape of a eustachian cathe- 
ter. These applicators are saturated (but not dripping) with 
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from 5 to 20 per cent cocain solution with adrenalin and intro- 
duced through the nostril with the bent part downward so 
that the bent part comes to lie on the upper surface of the soft 
palate. They are left in situ for ten minutes. The instrument 
is introduced in the usual manner until the swelling in the 
nasopharynx is brought into its lumen. The use of suction 
may be necessary to keep the site clear of secretion, especially 
if there is nasal discharge from an associated sinusitis. A stiff 
steel probe is applied to the swelling. It can easily be thrust 
through the walls of the abscess cavity. A small quantity of 
secretion usually exudes alongside of the probe. The probe 
is then forcibly moved downwards and backwards, converting 
the puncture wound into a slit and evacuating the contents of 
the cavity. There is usually brisk but temporary hemorrhage. 
When this has subsided an application of 20 per cent solution 
of nitrate of silver may be made to the interior of the cavity 
In many cases this is sufficient to eliminate the disease The 
lateral walls of the cavity separate, the recessus medius be 
comes shallow and the surface of the nasopharynx smooth. In 
a number of instances, however, the cavity reforms. This is 
due to the fact that the walls of the cavity, which are com 
posed of the central combs of the adenoid, still contain a con 
siderable amount of lymphoid tissue. They remain thick and 
rounded and maintain the original formation of the central 
cleft and recessus medius. The removal of this remaining 
Ivmphoid tissue is therefore indicated. This can be accom- 
plished without difficulty through the direct speculum, using 
for this purpose an ordinary punch forceps of sufficient length 
to reach through the speculum, Occasionally the amount of 
lymphoid tissue is unexpectedly large and a more complete 
operative procedure is necessary. The removal of this tissue 
then becomes equivalent to the removal of adenoids from. the 
nasopharynx of the adult, and may be accomplished by a pro 
cedure which serves this purpose. The writer has successfully 
used the method taught by Dr. Joseph C. Beck, which consists 
of introducing rubber cords through the nares, bringing them 
out of the mouth and using them as palate retractors, and in 
this way curetting the nasopharynx under direct vision. 
Not the least important feature in connection with these 
abscesses is the attitude which = rhinologists have assumed 
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towards this condition. Although at one time it was the sub- 
ject of animated discussion under the name Tornwaldt’s dis- 
ease, in late years it seems to have been omitted almost entirely 
from consideration and to have become lost to rhinologists 
as a factor of any importance in the pathology of the nose and 
throat. Not only do we find discussion of the disease almost 
entirely absent from the literature, but of the textbooks 
published in the English language during the last ten years 
half describe, under the name of Tornwaldt’s disease, an 
inflammation of the pharyngeal bursa. Inflammation of the 
pharyngeal bursa is an entirely different pathologic condition, 
he bursa is situated behind the mucous membrane of the 


as t 
nasopharynx and behind and above the recessus medius. The 
contents of the pharyngeal bursa are more often clear serous 
fluid or glary mucus. \When the bursa is the seat of suppura- 
tive inflammation, the differential diagnosis from suppuration 
in the recessus medius is difficult, but the writer believes that 
a distinction can be made by the surgical procedure necessary 
for the opening of the abscess. The recessus medius being 
situated entirely in the remnant of adenoid tissue, the abscess 
cavity can be entered easily by means of a probe and the cavity 
opened in this way. It is practically never necessary to use a 
knife. On the other hand, when the cavity to be opened is 
a pharyngeal bursa, the probe cannot be made to enter the 
cavity. The mucous membrane of the nasopharynx is too re- 
sistant for this simple procedure. It becomes necessary to use 
the knife. 

In those textbooks which have described Tornwaldt’s disease 
it is always pharyngeal bursitis which is described. I have 
found only one exception to this rule. In the first edition of 
Ballenger’s “Textbook on Diseases of the Nose and Throat,” 
Tornwaldt’s disease is described definitely as an inflammation 
of the recessus medius. In the year 1912, a book on ‘Diseases 
of the Nasopharynx,” by Adair Dighton, was published in 
England. Dighton accepts the description of Tornwaldt’s dis- 
ease published by Ballenger and repeats the description almost 
verbatim. The same description is repeated in the later edi- 
tions of Ballenger. With this exception, there is no publica- 
tion that [ have seen in which Tornwaldt’s disease is described 
as an inflammation of the recessus medius. I have found no 
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other textbook in which inflammation of the recessus medius 
as such is described at all. The disease has practically been lost 
to rhinologists, and the only excuse which the writer has for 
attempting to resurrect this lost disease and to save it from 
oblivion is the fact that never a fortnight passes in which he 
does not see at least one case and that the relief of a number 
of obstinate cases which has been accomplished by the discov- 
ery and cure of these abscesses have been among the most 
satisfactory cases in the writer’s experience. 
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NONINFECTIOUS FACTORS IN THE ETLOLOGY OF 
SINUS DISEASE (WITH SPECIAL REFERENCE 
TO THE RETICULOENDOTHELIAL SYSTEM).* 


By Ratpu A. Fenton, M. D.,7 
PORTLAND, ORE. 


Dissatisfaction with surgical operations for the relief of 
sinus disease has become a commonplace among patients, and 
rhinologists are not infrequently asked to devise palliative 
treatment for persons who refuse operative procedures. Re- 
proach is made by some of our members that we have pro- 
gressed little beyond the stage of merely “opening and drain- 
ine” these cavities. Others are reviving and improving the 
most radical procedures, sacrificing perhaps less turbinal tissue 
but removing the lining of every sinus as completely as pos 
sible. 

Between these extremes—nihilism and radicalism—stand 
out the researches of Dean, Shurly and others upon the effects 
of malnutrition and similar factors. We have witnessed the 
massacre of turbinates, tonsils, teeth and sinuses by clinicians 
schooled in facile technic, eager for quick results, vet 
ignorant of basic physiology and pathology. Diagnosticians 
demanding the climination of alleged infective foci may 
he held im some measure responsible for this situation. 
As Draper says, “The habit of clinging too eagerly to mech- 
anistic tradition may constitute a danger which works against 
enterprise.” 

Perhaps it may be salutary to discuss other factors in sinus 
disease, omitting infective agents altogether. 

\mong children in the same household, with no differences 
in environment, diet or exposure, one will develop sinus dis- 
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ease, the others not. \dults in offices, college students, indus- 
-countless 


trial workers, swimmers using common facilities 
groups of human beings exposed to equal hazards daily remain 
free from sinus involvements, save for a few susceptible mor- 
tals in each group. 

Phat infection is not alone or mainly to blame has recently 
been demonstrated by Ashley and Frick, working under the 
direction of Dr. H. J. Sears, professor of bacteriology, in our 
department of the University of Oregon Medical School, dur 
ing the past year. Using the most careful technic, out of a 
large number of children with positive nasal symptoms, “dark” 
antra, nasal discharge and purulent fluid secured by needling, 
they found a considerable number negative on culture by va- 
rious methods. Also they demonstrated. instead of the ex- 
pected streptococcus, the hemolytic staphylococcus, the pneu- 


mococcus and similar virulent types, that fifteen different sorts 


f organisms were present, each in pure culture or combined 
with a single other germ. Many of these were ordinarily of 
feeble virulence; we have therefore repeated proof that cer- 
tain factors have permitted organisms frequently harmless to 
acquire increased virulence and invade the sinuses of these 
children. 

Among these extrinsic factors are those of environment: 
climate, including heat and cold, amount of humidity in the 
air. House heating systems which lack proper means for hu- 
midification are especially bad influences in this regard. Irri- 
tant vapors or gases—tfuels, exhausts, industrial products— 
may cause decided lowering of local resistance, as also ex- 
cessive smoking. 

Physical factors external to the sinuses include, of course, 
direct trauma to the face—dental fractures, motor accidents, 
gunshot wounds and the like, in which the sinus lumen may 
fill up with serum or clots. 

Influences of a general order which definitely lower resist- 
ance in susceptible persons include prolonged exposure, espe- 
cially with chilling of the body surface; physical or mental 
overwork; repeated loss of sleep; dieting or starvation. If 
these factors be complicated by glandular wastage, as in 
severe emotional shock, excessive venery, thyrotoxicosis, re- 


sistance falls to a very low ebb. 
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Intrinsic factors predisposing to sinus disease have long 
had careful study. Anatomic factors—narrow, twisted, ob- 
structed and deformed noses—may be hereditary or acquired. 
Allergic predispositions, often familial, may readily be excited 
to a point where new sensitizations become active, with super- 
added liability to stasis and infection. These may enter by 
inhalation, by skin contact, by the digestive tract, and may 
even be excited therapeutically, as by silver protein solutions. 
Local irritative phenomena may arise, even in nonsensitized 
people, from inhaled dust—cedar sawdust, cotton fiber, marble 
dust, coal, flour, metal filings, abrasives—usually an occupa 
tional exposure. 

Accidental introduction of water into the sinuses during 
swimming or diving, mentioned many vears ago by Luc, ar- 
rests ciliary action, washes away the defensive mucous film, 
and by this hypotonicity leads to edema of the sinus mucosa. 
These factors are independent of infection, which may or may 
not be carried in at the same time. 

Metabolic disturbances, due, in the matured opinion of Dean, 
Shurly, Stucky, Barlow and others, mainly to vitamin A de- 
ficiency, are among the most important factors in the etiology 
of sinus disease. Further studies in dietetics and nutrition are 
in constant progress and bid fair to solve many of these dif 
ficulties, especially in childhood and adolescence. 

Severe disturbances in the respiratory system may, on ac 
count of increased respiratory efforts, not only cause direct in 
fectious complications in the sinuses, but also may interfere 
indirectly by causing turbinal hypertrophy and consequent 
stasis. This indirect effect merges, of course, with those little 
understood phenomena of turgescence, transudation and al 
tered secretion which depend apparently upon derangements 
of the vegetative nervous system. Herein may be grouped not 
only a certain number of asthma cases, but also others of 
rhinorrhea, of periodic turgescence prior to and associated 
with menstrual disturbance, of sphenopalatine pain associated 
with swellings at the tuberculum septi, and the like. Such 
troubles are often intimately linked with dysfunction of the 
chromaffin-adrenal system and of the socalled glands of in- 
ternal secretion; and undoubtedly many such cases are helped 
by appropriate though minimal dosage of the glandular sub- 
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stance—pituitary, ovarian, thyroid, parathyroid—which seems 
to be lacking. Such therapy is, however, unsually but a make- 
shift, and its failure discloses our ignorance of definite meth- 
ods for influencing the autonomic nervous system. 

Muller and other recent investigators make the claim that 
endothelial permeability to leucocytes, as well as their distri- 
bution, is regulated in large measure by autonomic nerve im- 
pulses. If vasoconstriction (sympathetic) be excessive, local 
leucopenia will be observed, while overbalance of vasodilator 
(parasympathetic) elements will cause local leucocytosis. 

In a recent histologic study of sphenoid and ethmoid tissues 
removed at operation, MacMahon noted great thickening of 
the blood vessel walls, with connective tissue hyperplasia—a 
most constant and significant finding. Because of its meager 
physiologic function as part of a vestigial and disappearing 
group of cavities, the vascularity of sinus mucoperiosteum is 
far poorer than that of mucosa exposed directly to respi- 
ration ; but its connective tissue elements are notably active in 
response to inflammatory stimuli. 

Connective tissue, the socalled mesenchyme, is everywhere 
present throughout the body, and has, since Metschnikoff, been 
known to play a leading part in the body’s reactions of defense. 
In our insistance upon purely infective phenomena, we have 
inclined too much toward consideration of the germ and how 
to kill it; perhaps too little toward study of defensive 
mechanisms. 

The reticuloendothelial system, consisting not only of large 
cells of the splenic pulp and lymph nodes, Kupffer’s stellate 
cells in the liver, neuroglia and nerve cells, but also of mesen- 
chymal connective tissue elements in the adventitia of blood 
vessels, was traced by Marchand, Borel and Maximow, Rib- 
bert and others, by vital staining methods, prepared the way 
for Aschoff and Kiyono’s monumental study (1913) of the 
mesenchymal, mononuclear phagocytes of the connective tis- 
sues. Their findings have been confirmed and extended by 
Maximow, Jaffé, Cannon, Opie and many others. 

Roughly stated, it is now accepted that vascular endothe- 
lium—not only special cells in distant structures like the bone 
marrow or spleen—is a primary factor in supplying the so- 
called histiocytes, which are most important in phagocytosis, 
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in the removal of débris, and in the formation of granulation 
tissue. Not only from the vessel walls and by filtration from 
the blood stream, but also from among the fixed cells of ordi- 
nary connective tissue, these cells originate. In the cellular 
syncytium are found undifferentiated cells with pale small 
nuclei, lying among the fibrils. From such undifferentiated 
cells, with unimpaired embryonal mesenchymal potencies, in 
connective tissue throughout the body in varying proportions, 
as well as from similar elements in the reticulum of the blood 
forming organs, are developed the small round cells which ap- 
pear to combat inflammation. 

Antibody formation is thought to take place mostly in the 
cells of the reticuloendothelial system. This would account for 
the demonstrated phagocytosis of bacteria placed on the skin 
and other epithelial surfaces. Conversely, exhaustion of the 
mesenchymal defense reaction accounts for the “‘agranulocytic” 
inflammations with spreading necrosis and rapid death, and 
for fulminant influenzal complications in which no impulse to- 
ward formation of a protective barrier of leucocytes exists. 

Metalnikow of the Pasteur Institute recently divided im- 
munities into two groups: lirst, a progressive adaptation to 
toxins or to unfavorable environment, in which our cells grad- 
ually lose their sensitiveness to the unfavorable agent; and, 
second, an immunity of defense due to increased sensitiveness 
of the cells—a heightened reaction to germs and parasites. 

Defensive immunity is, then, a mobilization and sensitiza- 
tion of all cells and tissues, but most notably of the ever- 
present reticuloendothelial components of the ever-present 
connective tissue. 

Sterile inflammations have been produced by irritative agents 
and have been found to increase resistance to the penetration 
of bacteria later introduced. Polymorphonuclear cells appear 
first, and later, when the tendency toward recovery is estab- 
lished, mononuclear cells predominate. 

Intravenous injection of vital stains like trypan blue, or of 
pigments like colloidal silver, saccharated iron and india ink, 
produces a socalled “blocking” of the reticuloendothelial cells. 
The amount of vital staining—especially notable in the spleen 
and liver—is an accepted index of the functional activity of 
these cells. Accurate study has been made of the stimulation 
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by this “blocking” of the release of antibodies into the circu- 
lation. Small amounts of the “blocking” or irritant substance 
intravenously stimulate antibody liberation, while large 
amounts inhibit such liberation. Increased vital staining (func- 
tional activity) is also reported after weak X-raying of the 
spleen. 

Wherein are these recent developments of interest to us? 

We have got about as far as we can with surgery. Per- 
fection of operative technic, shockless local anesthesia, ade- 
quate after-care are pretty generally available everywhere; yet 
results are not always brilliant, no matter how radical the oper- 
ator may have been. 

We are reminded by Stockard, Draper, Brugsch and Lewy. 
and other students of the human constitution that the study 
of human biology must take the place of the one-sided view of 
disease based solely on the discoveries of Pasteur and Koch. 

May it not be possible that in stripping out the edematous 
mucosa of an antrum, substituting therefor a stratum of vas- 
cular granulation tissue, we may be performing a defensive 
service to the organism similar to the so-called revulsive in- 
flammation, with “laudable” pus, which our ancients were ac- 
customed to set up by the insertion of setons and issues? In 
such a layer of new tissue, mesenchymal activity, leukocytic 
growth and antibody formation are at a high pitch. We should 
remember also that sterile inflammation—artificial peritonitis 
set up by chemical or protein irritants—will so immunize ani 
mals that they will not succumb to subsequent injection of a 
hundred times the lethal quantity of hemolytic streptococci. 
May we not then ascribe some of the benefits of our radical 
operations to the defense reaction after trauma, rather than 
alone to the removal of purulent foci? 

l'rom another angle, if it should prove possible to create 
artificial febrile conditions of limited scope by diathermy, local 
stimulation of defense within the sinuses may be thus attempt- 
ed. Certainly this has lately appealed to neurologists, some of 
whom have given up the treatment of paretics by malarial 
fever, in order to bring about similar curative effects with less 
danger through the artificial and controllable fever induced by 
electric currents. 











NONUNFECTIOUS FACTORS IN ETIOLOGY OF SINUS DISEASE. 499 


Beneficial effects from ultraviolet radiation, from quartz 
lamps, are lamps or the new General Electric S-1 mercury 
lamp may not improbably come from stimulation to the reticu- 
loendothelial mechanism contained in the capillary network 
of the skin, by these substitutes for sunlight. Relative free- 
dom of the naked races of mankind from sinus disease under 
proper diet conditions tends to affirm this theory. 

We are not now discussing infective factors or imperative 
operative indications ; nevertheless, we sometimes need to re- 
mind our friends, the internists, of maxims long ago enun- 
ciated by Skillern, Hajek and others: That the infected sinus 
tends to get well. \We have all seen clinically positive local 
signs, transilluminations, X-rays, liprodol plates: full of pus, 
edematous, demanding operation by all ordinary criteria. But 
some intercurrent ailment defers the procedure, and three or 
four months later the same sinus may be clear. Vaccines, a 
helpful crutch in overoperated or inoperable cases, do not solve 
this problem. \Why should we be driven against our better 
judgment, at the behest of consultants, into radical procedures ? 
Some of us recall the results of the radicalism of twenty-five 
or thirty years ago, which was not so brilliant after the lapse 
of five or ten years. 

Hematologic. study of sinus membranes after vital staining 
appeals to us as a fruitful field for research into the reticulo- 
endothelial defense, and we propose to undertake such studies. 
(ur attention is directed also to the question of increased pha- 
gocytic reaction of sinus membranes following injection of 
sterile oils, vital dyes and other contact methods of stimulat- 
ing local immune reactions, comparable to similar studies 
which have been made on the pleura and peritoneum. Deter- 
mination of the shifting of leukocytic elements of the blood 
“toward the left” should be made, to estimate the continuance 
of apparently healed infections or the danger of relapse. Ab- 
sence of such shifting will outline the relative harmlessness 
of severe conditions which have been reactivated. 

In all these complicated matters we must enlist the guidance 
of immunologists, hematologists, physiologists and dietitians, 
if we are not to deserve the caustic verdict of George Draper: 
“It 1s well now and then to take stock of our accomplishments 
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lest we become either complacent or arrogantly satisfied with 
what today, as well as at every past moment in our profes- 
sional history, has been called modern medicine.” 
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HYPERPYREXIA (FATAL) FOLLOWING 
TONSILLECTOMY. 

By 
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CHICAGO, 


Hyperpyrexia, fatal or not, is a most unusual complication 
following the removal of tonsils, and only a few cases are re- 
ported in the literature. It is, of course, quite possible and even 


probable that its occurrence is more frequent than is reported 


and that such tragic and untoward accidents following a 
smooth and technically correct operation are not reported 

\ ee nale, two and a half vears of age, gave a 
history of repeated attacks of tonsillitis. Tonsils and 
adenoids were removed under ether anesthesia.  Qpera- 
tion uneventful. The child was returned to bed at 10:05 


a. m., and was awake ten minutes later, erving. lulse was of 
good quality. \Vomited two ounces of dark blood and the tem 
perature was 99, At 3:30 the temperature was 104. Prior 
to this the child had been dozing at intervals. The pulse was 


rapid and weak, and 300 cc. of dark blood was vomited at this 


time. Thinking that the child was bleeding, it was removed 
to the operating room by a resident physician and anesthetized 
with ether. The nurse's notes state that it was in poor condi 
tion; the pulse was 160 and almost imperceptible. After being 


put to sleep no bleeding area was found in the tonsillar fossz. 
\t &:30 in the evening the temperature was 105.2, and at 2 
a. m. the temperature had risen to 107.4. The pulse was still 
perceptible: pallor was extreme and death took place at 3:25 
a.m. The urine was negative as was also the spinal fluid. No 
autopsy was obtained. 

One other case of hyperthermia may be reported which, 
strictly speaking, was not postoperative inasmuch as death 
occurred eleven days after operation. FE. J., four vears of age. 
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whose tonsils had been removed eleven days betore under 
ether anesthesia and who was undergoing an apparently un- 
eventful convalescence, awoke at 2 a, m., complaiming of a 
severe pain in the abdomen and shortly thereafter went into 
a convulsive state. Within four hours after the onset ot the 
abdominal complaint the temperature was 109, the patient was 
unconscious and extremely pale and cyanotic. A spinal pune- 
ture demonstrated clear fluid containing five cells, all lympho 
eytes. The child died at 2 p.m. Temperature 103.4. At autopsy 
the thymus revealed marked hyperplasia of the lymphoid tissue 
with a moderate amount of fat and some thickening of the 
trabeculae. [examination of the brain revealed no abnormalities 
in several sections of tissue through the base, cerebrum and 
cerebellum. The meninges were not thickened, there were no 
hemorrliages in them nor any exudate. Whether this instance 
of fatal hyperpyrexia in a child was related to the operation 
undet general anesthesia me eleven days before it is im 
possible to sav: the facts are given because death occurred 


after tonsillectomy. 


Wishart.’ in 1909, reported the case of a girl fourteen years 
of age, presenting no symptoms other than those of enlarged 
tonsils and adenoids. Vhe tonsils were slightly intlamed and 
the follicles were filled with cheesy debris. Operation was 


under chloroform anesthesia. There was only moderate bleed- 
ing. Following the operation the temperature rose rapidly, the 
pulse rate was 110, the temperature rose about one degree per 
hour until it reached 107. The patient vomited about a pint of 
bloody fluid and died about sixteen hours after the operation. 
Cyanosis and prostration were extreme. .\n autopsy gave no 
indication as to the cause of death. The author considered 
death due to violent toxemia but was puzzled as to its source. 

Richardson? reported a case in 1912, The patient was a child 
four years old with enlarged tonsils and adenoids. When 
brought to the operating room Richardson was told that the 
temperature was 99.4, and he refused to operate. The patient 
was visited later in her room, and at the solicitation of the 
parents, who were very anxious to have the operation done, 
tonsillectomy was carried out. There was very little bleeding 
and the child was returned to her room in eood condition. A 
few hours later it was reported that the temperature was 102, 
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and from that time on it rose steadily until it registered 107.4. 
Phe child died an hour after this. None of the treatment ap- 
plied influenced the upward tendency of the temperature. The 
kind of anesthetic used was not stated At the autopsy no 
blood was found in the stomach or intestines, and all of the 
organs of the hody presented a normal, gross and microscopic, 
appearance. No cause of death could be ascertained. 

Dabney*® reports a case of hyperpyrexia following tonsillec- 
tomy which, however, did not end fatally. 

The patient was an adult of good habits. The tonsils were 
removed under the handicap of a badly given anesthetic, there 
never being sufficient relaxation to dispense with the help of 
an orderly. There was furthermore much difficulty due to 
bleeding. The temperature rose from normal at the beginning 
of the operation to 102 in two hours, and four hours later it 
was 105. There was mild delirium for twenty-four hours 
with a gradual return to normal 

It is questionable if the hyperpyrexia in these cases was due 
to the particular operation (tonsillectomy), as this complica- 
tion is oceasionally observed after various other operations, 
especially in children. The literature shows a number of such 
cases, 

Makai‘ reported two fatal cases, The first 
ten months of age, operated on under ether anesthesia for 
Follow ing the operation the temperature rose to 41.3 


was in a child 


hernia. 
C. (about 106 F.), and was accompanied by the exceptional 
pallor. Death occurred sixteen hours after the operation, which 
had been uneventful. An autopsy revealed a high grade 
hyperemia and edema of the brain and spinal cord. There was 
no evidence of sepsis. 

The second case was in a child two and one-half years of 
age, operated on under ether anesthesia for cleft palate. The 
child was pale during the operation, following which the 
temperature rose to 40.7 C. (about 105 F.), with convulsions, 
and death occurring sixty hours after the operation. An autopsy 
revealed hyperemia of the brain and meninges and no sign of 
sepsis. 

Armingeat® reports a case of a child, nine months of age, 
operated on under ether anesthesia for a small tuberculous 
lesion in a shoulder region. The temperature at the beginning 











HY PERPYREXIA FOLLOWING TONSILLECTOM \ 505 


of the operation was 37.2 C. (99 I°.). The child awoke pale 
the pulse was rapid. The temperature rose gradually and seven 
teen hours after the operation it was 40.4 C. (105 I.). Al 
though death seemed imminent, the child recovered. 

Gierthmuhlen® reports a fatal case in a child one year of’ 
age, operated on under chloroform anesthesia for adenosar 
coma of the kidney. The temperature rose to 39.4 and the 
child died nine hours after the operation. 

Canuyt and Terracol’ report a fatal case. .\ child, eight 
months of age, was operated on under chloroform anesthesia 
for a postauricular subperiosteal abscess following otitis media. 
In the afternoon following the operation the child became ex 
tremely pale. The temperature was 40 C. (104 I.) and the 
pulse 140. Death occurred a few hours later, the temperature 
having risen to 42 C. (107 I°.). An autopsy revealed no ade 
quate cause for death. The authors say that several such deaths 
occurred in their hospital in the experience of several different 
operators and in precisely the same way, without autopsies 
revealing an adequate cause for death. Furthermore, they 
claim that this syndrome of extreme pallor and hyperpyrexia 
followed quickly by death is not unknown to most surgeons 
in children’s clinics. They find it impossible to foresee when 
it may occur. 

sesides his fatal cases, Makai reported another in which 
the temperature rose to 40.1 C. (104 F.), within eight hours 
after an operation for the cure of harelip. In this instance the 
child recovered. Gierthmiuhlen, too, aside from his fatal case, 
observed six others with recovery in which hyperpyrexia fol- 
lowed operations in children. 

Ingelrans and Minne,* in a recent article, report two fatal 
cases. The first concerns a male child, one year of age, operat- 
ed on for a left sided strangulated inguinal hernia. The opera- 
tion was carried out under general anesthesia and strict pres- 
ervation of asepsis. The temperature at the time of operation 
was 37.5 C. (99.8 I°.). That evening, seventeen hours later, 
the temperature rose to 39.5 C. (103 F.). It continued to rise 
steadily the following day until it reached 41.5 C. The pallor 
was intense. Death occurred on the third day after operation. 
An autopsy revealed marked congestion of the brain with hem- 
orrhage in the cortex and in the lenticulostriate region. The 
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choroid plexus was markedly injected and there was a slight 
degree of distension of the lateral ventricles. 

The second case concerns a child, two and one-half months 
old, operated on for a strangulated hernia. Death occurred six 
hours following the operation, with the temperature at that 
time 40.6 C. (105 b.). lextreme pallor supervened three hours 
after the operation. There were no other noteworthy symp- 
toms. At autopsy there was found only intense congestion of 
the brain accompanied by a mild external and internal hydro 
cephalus. 

It is clear from a review of the literature that there 1s a 
variation of Opinion as to the cause of postoperative hyper- 
pyrexia. 

It has been blamed on the anesthetic. It is well known that 
severe reactions occasionally follow anesthesia. Tawse’ re 
ported a case of tonsillectomy in a boy, two years of age, under 
ethyl chloride anesthesia. There was only slight hemorrhage 
and the child slept well the following night. larly the next 
morning death occurred, preceded by sudden marked pallor 
and collapse. There is no mention of hyperpyrexia. An autopsy 
showed a hemorrhage mto the pons the size of a peanut 
ISverything else apparently was normal. MeCardie and leather 
stone!’ also report two cases of sudden death from hemorrhage 
into the pons following general anesthesia, They do not men 
tion the presence of hyperpyrexia. Atkeison'' reported a case 
n which, following nitrous oxide and oxygen anesthesia, there 
vas prolonged unconsciousness (thirteen days), with a tem 


perature in the neighborhood of 103.4 I. At the autopsy no 


examination was made of the cranial contents. 

letterolf'? says that following tonsillectomy the tempera 
ture ranges from 99 to 101, rarely going higher, unless there 
is a definite complication such as suppurative otitis media 

Drevermann!’ and also Gierthmuhlen think that latent spas 
mophilia may be responsible for hyperpyrexia following a 
faultlessly executed operation. They say that infection may 
; 





In itS Onset to ve 


Cc excluded, for the fever is too sudd 


by this cause. Nor do these patients ex 


accounted fi 
usual picture of high fever. They are very pale and the. facies 
iat post 


resembles the [lippocratic type. Makai also agrees t 
| 


operative hyperpyrexia is independent of narcosis; that it can 
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occur whether narcosis Is usc d or not; t 


operation is not a factor: and le seems to feel that spasmo 


i : : : 
philia or status Iymphaticus plays a role 
. ae anes eu tiodites ee : ' 
Ombredanne,'! in his “Chirurgie Infantile.” 1925, states that 
sudden death of operated m miants Nas occurs i fH nis eX 
perience, accompanied by pallor and hyperpyrexia; that this 
often happens within ‘ hours follo y operations 
1 Me +1 oa ; fs ] arent ; “ 1, . 
and that 1t occurs mostl n intants and rarely aiter the se 


ond year. 


_ The hyperpyrexia accompanied by pallor may reach 42 C. 
(107.5 I*.) within five or six hours after operation. Should 


i 


this happen so soon, the prognosis is usually fatal. Death is 
exceptional if the hyperpyrexia lasts longer than twenty-four 
hours. -This syndrome, according to Ombredanne, has been 
observed not only following major but also following trivial 
operations, such as those for the cure of phimosis, [But it 
would appear that operati t] | 





ions on the tace and for the relief 
of harelip are more likely to have this complication, especially 
in children with some degree of hydrocephalus. 

This accident when it has occurred has been considered by 
some as due to a fulminating bronchopneumonia or as an acute 
pulmonary edema consecutive to anesthesia. It has also been 
thought by some that blood swallowed during an operation 
in the pharynx has been a factor, this blood acting as a foreign 


toxic protem. But this explanation will not apply when this 
ee 
ol 


accident has happened following operations away from the oral 
cavity. Ombredanne thinks that none of the hypotheses ad- 
vanced up to the present time are adequate. He seems to favor 
the idea that the anesthesia or operative shock severely injure 
iunportant organs, such as the liver, the adrenal glands and the 
thymus. The result would be a sensitization of the organism 
somewhat analogous to anaphylactic shock. 

lizalda'® thinks that the cause of postoperative hyper- 
pyrexia in children is due to blood loss, dehydration after vom- 
iting and lack of water intake. 

Armingeat'® has made a critical study of the various hypoth- 
eses put forward, taking into account the physiologic aspects, 
the alkali reserve, acidosis, dehydration, etc. He has found 
that there is a rapid and marked fall in the arterial tension at 
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the moment of maximum temperature. He reasons that the 
operative act normally provokes some fever in the infant, which 
has a poor heat regulating apparatus. It does not perspire, has 
no chills and its only defense is polypnea, by which there is a 
ereat water loss and consequent hyperthermia. Armingeat 
likewise thinks that the poor heat regulation mechanism 1s 
concerned in the dehydration, and he assigns the pallor to bul 
har excitation, which produces a peripheral vasoconstriction, 

Ingelrans and Minne,* in their recent paper discuss the 
various etiologic theories and point to the extreme congestion 
of the brain in their own two cases, accompanied by external 
and internal hydrocephalus. .\utopsy in their experience fur 
thermore failed to reveal any cther outstanding findings. 1 hey 
advance a new theory, namely, the unstable nervous system im 
children, lacking the normal reilexes of defense, may be 
aroused by even insignificant operative traumatisms to ful 
minating defense responses. 

Considering the unsettled notions as to the etiology of these 
symptonis of pallor, hyperpyrexia and occasionally death fol 
lowing anesthesia and operations, there can be no logical pro 


phylactic measures. It would scem Wise not to operate on any 
child with a preoperative temperature above 99.2; to avoid 
general anesthesia if possible, and to reduce operative manipu 


ations to a minimum. 
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ALLERGY AND ITS RELATION TO THE INFLAM- 
MATORY DISEASES OF THE PARANASAL 
SINUSES.* 


By Frencu K. HAnsEL, M. D.,7 
St. Louls. 


An understanding of the relationship of allergy to the 
inflammatory diseases of the paranasal sinuses entails the 
clinical and histopathologic study of vasomotor or hyper- 
esthetic rhinitis, hay fever, bronchial asthma, catarrhal rhin- 
itis and sinusitis, nasal and sinus polypi and edema, and hyper- 
plastic ethmoiditis. 

[In 1910, Auer and Lewis! found that the lungs of guinea 
pigs that died in anaphylactic shock became distended because 
of bronchospasm. On the basis of this observation, Meltzer? 
called attention to the similarity of the symptoms and lesions 
to those of bronchial asthma. In 1906, Wolff-Eisner* had al- 
ready suggested that hay fever was anaphylactic in nature. 
The use of the skin test in the establishment of pollens as the 
cause of hay fever was first demonstrated by Blackley* in 
1865. The application of the skin test to foreign protein sub- 
stances was instituted about twenty years ago by Noon,* 
Cooke," * Schloss** and Walker.’ 1! Bronchial asthma came 
to be considered one of the important clinical expressions of 
anaphylaxis in man. With the establishment of allergy as the 
etiologic factor in bronchial asthma and hay fever, it was soon 
discovered that nonseasonal hay fever or vasomotor rhinitis 
was also allergic in nature. 

About ten years ago I’? made a study of vasomotor rhinitis 
with the idea chiefly of determining the etiologic factors. It 


*Presented before the Middle Section Meeting of the American 
Laryngological, Rhinological and Otological Society, Rochester, Minne- 
sota, January 21, 1930. 

+From the Department of Otolaryngology, Washington University 
Medical School, St. Louis, Mo. 
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was found that in a group of 100 cases more than 50 per cent 
were allergic as determined by skin tests. The apparently non- 
allergic cases were considered as reflex types. There was no 
difference, however, in the two types of cases from the stand- 
point of symptoms and nasal findings. A continuation of these 
studies with most careful consideration of the allergic phases 
resulted in a much better understanding of the importance 
of allergy as an etiologic factor. In a recent reportt® on “Clini- 
cal and Histopathologic Studies of the Nose and Sinuses in 
Allergy,” based on a study of more than 1,000 cases, it was 
established that the above enumerated conditions should be 
considered as primarily of allergic origin. 

If we consider the progress of allergic disease of the nose 
and sinuses from its onset to the advanced stages of pathologic 
change, we shall note that the various terms enumerated above 
merely represent different stages of the same disease. An 
analysis of the terminology shows that there has been a tend- 
ency to designate the early type of case as vasomotor or 
hyperesthetic rhinitis, the more advanced case perhaps as ca- 
tarrhal rhinitis, catarrhal sinusitis or hyperplastic ethmoiditis, 
and the advanced case as one of nasal and sinus polypi or as 
nonsuppurative or hyperplastic sinusitis. 

The clinical and histopathologic picture is not always classi- 
cal, for consideration must be given to the fact that the patient 
may he temporarily free of symptoms or in a negative phase, 
or that he has been entirely free of allergic manifestations 
for a variable period of time. It must also be remembered 
that the occurrence of acute infection or the establishment of 
chronic secondary infection frequently complicates the diag- 
nostic problem. 

In order to establish the diagnosis of allergic disease of the 
nose and sinuses a routine method of investigation should be 
adopted. It is suggested, therefore, that the following factors 
he considered: (1) Nasal symptoms, (2) rhinoscopic examina- 
tion, (3) examination of nasal secretions, (4) roentgeno- 
graphic study of sinuses, and (5) histopathologic examination 
of nasal and sinus tissues. study of the allergic state of the 
patient should be made with particular reference to: (1) The 
occurrence of other manifestations of allergy, (2) a positive 
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family history f allergy, (3) the presence of positive skin 


tests, ana ( |) blood eosinophilia. 
1e nasal manifestations of allergy are characterized 


symptomatically by sneezing, nasal obstruction and nasal dis- 


riety 


charge. In hay fever these symptoms are frequently well 
marked and easily recognized. In the other or nonseasonal 
types, the svmptoms are generally intermittent, vary consid- 


] 


erably in degree and are apt to be confused with frequent 


colds. 
The nasal discharge in allergy varies from thin serous liquid 
mucus, and the microscopic examination 


| 


ICS. 


to thick. tenacious 
usually shows the presence of eosinophi 

The examination of the nose in allergy reveals pathologic 
changes which are usually strikingly characteristic. The mem- 
brane appears discolored grayish-pink or bluish-gray, with 


I 
swelling or edema. Edema is particularly apparent in the mid 


dle meatus or anterior ethmoid regions. In cases with more 
advanced pathology, hyperplasia and poiypoid formations may 


he observed. The nose may be filled with polypi which are 
attached usually in the anterior and posterior ethmoid regions. 
hese formations are the result of sagging or prolapse of the 


edematous mucosa. The examination of the sinuses, particu- 
larly the ethmoid cells and the maxillary antrums, may show 
dema, hyperplasia and polypi as found in the nose. 

he histologic examination of the nasal tissues the aver 
ve mucosa contains a certain relative amount of connective 
issue, Ivmphocvtes, other Ivmphoid cells, eosinophiles, blood 
essels, cavernous vessels, glands, lymphatic and distended 
interstitial spaces. [inck' has shown that in definitely abnor 
mal states the nasal mucosa presents relative increase or de 


crease 1n these tissue elements under the epithelium—that is, 


in the tunica propria or stroma. The epithelium may show 
thickening, hyperplasia or loss of substance. 


The Instopathologic examination of the nasal and sinus tis- 


y 


sues in allergy shows pathologic changes similar to those found 
in the bronehial tissues in bronchial asthma. The surface epi- 
thelium is thickened and consists of many layers of stratified 
columnar cells. Certain areas may be observed where thicken- 
ing is not sufficiently marked to cause loss of cilia. Areas 


f desquamation of epithelium appear scattered here and there 
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The subepithelial tissu SS aie loose and edematous and infil 


trated with eosinophiles which are usually found in the tissues 


in allereyv. Marked accumulations frequently occur just under 


the epithelium. Other cellular elements consist mostly of plasma 


cells and Ilvmphocvtes. | tissue spaces contain serum which 


vives the edematous appearance Phe elandular structures 





1 
| 


usuall 


ly appear dilated ; L Fie 


with secretion Large cystic 
areas lined with epithelium represent dilated glands or gland 
ducts. In advanced stages atrophy and disappearance of 
elands may occur. Cellular accumulations appear around blood 
vessels and glands. On the whole, the cellular reaction ts 
much less but the edema is more marked than that seen in 
true inflammatory processes. The typical pathologic picture 
of allergy is confined chiefly to the subepithelial laver of the 
mucosa and usually extends partly into the glandular layer. 
I-dema and eosinophilic infiltration rarely extend deeper than 
the glandular laver. Differential cell counts in edematous 
areas show, on the average: eosinophiles 30 to 40 per cent, 


bo 
ey 


Ivmphoevtes 35 to 45 pei ut, and plasma cells 
cent. The number of eostinophiles in the blood, the tissues and 
consequently also in the al 


in different cases. Even im the same specimen there may be 


secretions may show variations 


considerable variation in the distribution of cellular elements. 
osinophiles may be scarce in some areas and very densely 
collected in other areas. Similar variations occur in the dis- 
tribution of Ivmphocyvtes and plasma cells. [Edema may he 
more pronounced in some areas than others. Variations in 
he cellular elements exclusive of the eosinophiles may be de 


t 
pendent upon the age of the patient, the occurrence of fre- 


quent attacks of acute infection 


Yr upon the chronicity of the 
allergic process. Lone changes are confined practically to the 
ethmoid cells, where there is a tendency to rarefaction. Pone 


changes here are frequently absent, and when present are 
relatively insignificant unless well pronounced. 


Roentgenographic examination of the paranasal sinuses in 
allergy frequently shows varying degrees of opacity, depend 
ing upon the degree of pathologic change and the presence 
or absence of retained secretions. Edema and_ polypi_ fre- 
quently may be shown by the use of lipiodol. Transitory edema 
may occur, giving rise to positive findings at one time and 











5314 FRENCH K. HANSEL. 


negative findings at another time. Dean, Proetz and also John- 
ston’ have also proved recently that this variation may occur. 
Transitory edema in the antrum usually shows an irregular 
surface outline in the lipiodol plate, while the more estab- 
lished chronic edema is apt to show a rather smooth surface 
outline. 

The pathologic condition of the nose and sinuses thus result- 
ing from allergic disease prepares the soil for infection. The 
edematous mucosa, with the loss of cilia which under normal 
conditions keep the sinuses free of secretions and_ bacteria, 
causes the retention of these products. Stagnation of secre- 
tions readily occurs and with added attacks of acute infection 
a definite suppurative process tends to become active and event- 
ually may result in chronic infection. 

The histopathologic examination of the nasal and sinus tis- 
sues in allergy with secondary infection shows a marked in- 
crease in the degree of cellular reaction. In the acute stage 
the polymorphonuclear leucocyte is the most predominant cell 
with a relative increase in the number of lymphocytes or round 
In the chronic process the round cell and plasma cells 
The proliferation of new connective 
Cellular accumulations 


cells. 
are most predominant. 
tissue is also an outstanding feature. 
in acute and chronic processes may be of sufficient degree to 
cause localized abscesses in the tissues. It is usually possible, 
however, to find areas in the tissues where the picture of 
allergy remains with little alteration. The presence of muco- 
purulent secretion in these cases tends to obscure the allergic 
background, but a careful investigation of the clinical course 
and the histopathologic examination of the tissues should en- 
able one to recognize the allergic relationship. 

The classification of the inflammatory diseases of the para- 
nasal sinuses, as accepted by otolaryngologists today, is as 
follows: 

1. Suppurative paranasal sinusitis. 

a. Acute empyema. 

b. Chronic empyema. 
1. Edematous type. 
2. Granular type. 
3. Fibrous type. 
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2. Nonsuppurative or hyperplastic paranasal sinuses, includ- 

ing acute and chronic catarrhal sinusitis. 

3. Combined type, suppurative-hyperplastic sinusitis. 

According to this classification, no distinction is made be- 
tween allergic and nonallergic sinus disease. I believe that 
allergic disease of the sinuses should be accepted as a definite 
clinical entity and should not be considered in the same light as 
primary suppurative disease. Although the occurrence of sec- 
ondary infection in allergic cases places them in a class with 
the suppurative diseases, even in this instance the primary 
occurrence of the allergic process so greatly influences the 
prognosis and treatment to such an extent that the two groups 
of cases should be considered separately if satisfactory results 
are to be obtained. Dean'® has emphasized the importance of 
always considering the possibility of allergy in the diagnosis 
of sinus disease in children. 

Many of the chronic empyemas undoubtedly follow in the 
wake of an allergic process in which an edema of the mucosa 
has occurred. In the nonsuppurative, hyperplastic or catarrhal 
group of paranasal sinus diseases, clinical and histopathologic 
studies have proved that in the great majority of cases the 
process is primarily an allergic disease. Therefore all hyper- 
plastic, nonsuppurative sinus disease should be considered as 
of allergic origin until proved otherwise. A detailed investiga- 
tion of the symptoms, of the nasal secretions for eosinophilia, 
of the histopathology of the tissues and of the allergic state 
of the patient will establish the diagnosis. 

In the combined group, the suppurative-hyperplastic type, 
the allergic must be distinguished from the nonaHergic. Sup- 
purative-hyperplastic sinusitis may be either allergy with sec- 
ondary infection or true primary suppurative sinusitis with sec- 
ondary hyperplasia. Nasal polypi occur in both types. They occur 
more frequently and abundantly in allergy than in primary 
infection. We must recognize them, therefore, as occurring, 
primarily, in one instance as the result of allergy and in the 
other instance as the result of infection. Certain allowance 
should be made, however, for a small percentage of polyp 
cases in which apparently neither allergy nor infection plays 
a part. These are the cases in which the etiologic factor is 
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apparently a chronic nonspecific irritation such as dust, chemi- 


cals and other like substances. It is also possible that indi 
vidual tendencies or constitutional factors may also play a 
part. 


In pr 


mary sinus infection or suppuration there is a striking 
absence of vasomotor symptoms, and upon examination of the 
nose the mucous membrane may appear inflamed and some- 
times edematous. Polypi if present appear injected and more 


firm or compact than seen in allergy. When the nose is marked 


obstructed with polypi in allergy the vasomotor nasal re- 


‘tions may be absent or infrequent on account of the lack 


of nasal respiration, The history will usually disclose, how 
ever, the previous existence of these symptoms and other man 


ifestations of allergy. In cases of doubtful diagnosis one 
should not hesitate to remove tissue for microscopic diagnosis. 

he histopathologic examination of the tissues in primary 
infection of the sinuses shows, in addition to hyperplasia of 
surface epithelium, a marked cellular infiltration of the 
ubepithelial tissues consisting of polymorphonuclear leuco- 
evtes, round cells and plasma cells. In acute cases or in acute 
exacerbations in chronic cases the polynuclears are more abun 


dant, while in the usual chronic state the round cell is pre- 


dominant and connective tissue proliferation is very active, 

m the basis of clinical and histopathologic observations. it 
s apparent that the allergic sinus cases, with or without sec 
ondary infection, should be distinguished from the true infec- 
tions or primary suppurative sinus cases. | believe that many 
of the disappointments in the treatment of sinus disease have 
been the result of the failure to make this distinction. 

Having considered the relationship of allergy to the inflam 
inatory diseases of the paranasal sinuses it is now interesting 
io review the literature and note the observations and opinions 
of various observers on the subject of nasal polypi. 

In recent publications Hirsch’? '* reviewed the literature 
on the subject of nasal polypi. He began with a description 
of the work of Dillroth, in 1855, and discussed in chronologic 
order the studies and opinions of other outstanding authori 
ties up to the present time. The studies of Zuckerkandl, Hey 
mann, Hfopmann, Hajek, Cholewa, Cordes, \WWoakes, U ffenorde 


and others were review ed in detail. Some observers believed 
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that the edematous type of polyp originates primarily in the 
mucous membrane of the ethmoid surface, lining of the eth- 
moid cells and surface of the middle turbimate. Others be- 
lieved that these polypi originate from disease of the ethmoid 
bone. Another group maintained that polypi originate from 
infection chiefly in the ethmoid cells and maxillary antrums. 
rom Hirsch’s own observations he concludes that they origi 
nate as a result of a chronic catarrhal inflammation of the 
sinuses, principally the ethmoid cells and maxillary antrums 

The histologic character of mucous polypi was first estal 
lished by Billroth,'’ and his findings were later confirmed by 
other observers. Hopmann? *! ** established the fact that the 
polyp consists of a network of areolar connective tissue but 
stated that he never found the gland formations deseribed by 
Billroth. 

Zuckerkandl?* made the important distinction of considering 
genuine nasal polypi as a type separate and distinet from other 
soft swellings in the nose, and believed that they are inflam 
matory products of the mucous membrane. He pointed out 
that the relation of stroma and exudate in nasal polypi is just 
the same as in that form of disease of the mucous membrane 
of the manillary sinus which he designated as catarrhal. 
Zuckerkandl also emphasized that polypi occur principally in 
the respiratory zone of the nasal cavity, namely, (1) on the 
edges of the hiatus semilunaris, (2) in the infundibulum, 
(3) at the ethmoid ostia, (4) at the ostium frontale, (5) at 
the ostium manillare, (6) on the edge of the middle turbinate. 
(7) on the edges of the accessory furrows on the medial side 
of the middle turbinate, (&) on the ethmoid bulla, and (9) in 
the ethmoid cells. He attributed their origin to to a superficial 
inflammation of the ethmoid region and called the process a 
rhinitis. Papillomata and polypoid hypertrophies, such as 
those which form especially on the posterior tips of the tu 
hinates, were not considered with the genuine nasal polyps. 

Hopmann** divided soft growths occurring on the turbinates 
and the lateral wall into three groups: (1) edematous fibroma 
or mucous polyp, (2) polypoid hyperplasia or glandular polyp, 
and (3) papilloma or mulberry polyp (papillary hypertrophy }. 

With Zuckerkandl’s discovery that polypi are of an inflam 
matory nature, the question of the origin of polypi came inte 
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the foreground. At the beginning of the twentieth cen- 
tury, general constitutional predisposition and heredity were 
generally accepted as the causes of the formation of nasal 
polypi. Uffenorde’t * 2° has always maintained the special 
significance of constitutional predisposition. In addition to 
these general causes, the old authors frequently found pus in 
the nose when filled with polypi, and they assumed that polypi 
were primary and the suppuration the consequence of irrita- 
tion by the polypi. Up until the time of Zuckerkandl it was 
generally believed that polypi were the consequence of catarrh 
of the nose. In 1885 Woakes** provoked considerable discus- 
sion by making the statement that nasal polypi were the result 
of necrosing ethmoiditis. 

[n 1896 Hajek** described the inflammatory affections of 
the mucous membrane of the ethmoid as occurring in three 
forms: (1) superficial inflammations, (2) deep inflammation 
which involves the periosteum and medullary spaces of the 
hone, and (3) apposition and rarefaction of the bone. Hajek 
maintained that the inflammation begins on the surface and 
extends more deeply to the bone. The studies of Hajek were 
confirmed and recognized by all later investigators. In 1900 
Cholewa*® regarded the formation of nasal polypi as the re- 
sult of subacute osteomyelitis. In 1901 Cordes*’ confirmed the 
findings of Hajek but did not find the rarefying osteitis de- 
scribed by him. 

In 1907 Uffenorde*™ also agreed with Hajek and called the 
changes of the ethmoid mucous membrane which lead to polyp 
formation a hyperplastic ethmoiditis. About the same time 
E. S. Yonge*! expressed the opinion that polypi are the result 
of local circulatory disturbances, and Watson-Williams** at- 
tributed the cause to an infectious lymphangitis. 

About this time (1907) two chief theories as to the origin 
of polyps were considered. That is, they were caused, accord- 
ing to one theory, by an inflammation of the mucous mem- 
brane of the middle meatus, and according to the other theory 
they arose from a bone affection. In 1893 Griinwald** ad- 
vanced the idea that polypi were pathognomonic of sinus sup- 
puration. In 1896 A. Alexander** found that some polypi cases 
were not associated with sinus suppuration and others were 
associated with sinus suppuration. Hajek*® also emphasized 
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that polypi may or may not be associated with suppuration. 
He also refers to the fact that polypi have a tendency to recur 
in nonsuppurative cases and that frequently in suppurative 
cases the polypi do not have a tendency to recurrence if the 
suppuration is cured. 

The conclusion was finally reached that there was no uni- 
form cause for polypi and that they could either arise pri- 
marily as polypoid or benign degeneration (Zuckerkandl, 
Hajek, Uffenorde) or as secondarily in consequence of the 
irritation of pus flowing from the sinuses (Griinwald) or by 
extension of the inflammatory infiltration of the sinus mem- 
brane through the sinus opening to the middle meatus (Alex 
ander). 

Recurrence of nasal polypi was explained at this time: (1) 
as the result of imperfect removal of polypi, (2) as the result 
of deep inflammation involving the bone marrow, (3) follow 
ing neglected sinus empyema, (4) in rare cases from polypoid 
degeneration of the lining of the accessory sinuses (Hajek) 

After long continued observation, leading up to only a few 
years ago (1923), Uffenorde*® concludes that polypi originate 
from the nasal surface of the ethmoid and extend into the 
ethmoid cells and through the bony walls to the other sinuses. 
He also concludes that these inflammations are the cause of 
recurrence of polyps which continue to reform unless all dis 
eased membrane is removed. 

Hirsch,4* '* on the basis of his observations beginning in 
1919-1920, states that recurring polypi have their origin from 
the first in a catarrhal inflammation of a sinus, most often the 
maxillary antrum. He maintains that the origin of nasal polyp: 
may be explained on the basis of the formation of choanal 
polypi, which most frequently arise in the antrum. On this 
basis he concludes that recurring polypi originate in the be 
ginning from the sinuses and only as a result of catarrhal 
inflammation of the sinuses. Hirsch’s final conclusions are: 

“1. Polypi are partly prolapses of the catarrhal mucous 
membrane of the sinuses, principally that of the antrum, and 
arise by incarceration of peaks of mucous membrane or by 
a continuation of the catarrhal inflammation of the sinus (prin 
cipally the antrum) by way of the ostium of the sinus. 
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2. Krom the presence of polypi, especially such as show 
anclination to recurrence, and from the site of the polypi, a 
catarrhal inflammation of the affected cavity can be diagnosed, 
just as a purulent inflammation of the affected sinus from the 
finding and localization of the pus streak.” 


Hirsch divides polypi into two groups, primary polypi and 


secondary (recurring) pelypi. Primary polypi, 
on the anterior end of the middle turbinate and in accessory 


furrows of the middle meatus. These are the polypi which 


arise a primary catarr ierefore calls them 


] 
Iso asserts that these show little or no 


primary polypi. Tk 
tendency to recur, while polypi which arise from the sinuses 
regularly recur so he calls them secondary or recurring polypt. 

In a consideration of nonsuppurative sinusitis hased on the 


f 


principles of Hirsch, Mraser** reported 120 cases of chronic 


catarrhal sinusitis selected at random froni 350 cases exam- 


ined by the use of lipiodol. These cases showed thickening 


without pus or with pus only as an acute accompaniment. 
Diagnosis was also based upon such symptoms as sneezing 


with watery discharge, obstructed nasal polypi, and the sudden 
onset of symptoms without the usual history of coryza 

I‘raser found the ethmoid more frequently involved than 
the maxillary antrum in bilateral cases. Hirsch, on the other 
hand, found the antrum most frequently mvolved. Fraser 
outlines the rules for classification of sinus involvement by 
means of nomenclature and the clinical findings. He also sug 
vests a classification along the lines of therapy and divides 
the cases into six types. While the work of Fraser is very 
commendable for the excellent manner in which the cases are 
classified, it is unfortunate that pathologic studies were not 
carefully considered and correlated with the clinical, X-ray 
and operative findings. It is also unfortunate that allergic 
nasal and sinus disease was not considered as a factor in this 
group of cases, for it is quite evident that the outstanding oc- 
currence of vasomotor symptoms suggests a high incidence of 
allergic disease. 

The belief among many of the old authors that nasal polypi 
occurring chiefly with a catarrhal rhinitis and sinusitis, in the 
absence of suppuration. were greatly dependent upon consti- 
tutional predisposition and heredity, were more correct in their 
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conceptions than the more recent observers. In the symptom 
groups which Uffenorde used as a diagnostic basis for the 
occurrence of hyperplastic ethmoiditis, he emphasizes such 


symptoms as frequent colds, continual feelings of cold, obstruc- 


tion and watery discharge. The frequency with which bron- 
chial asthma was found among the complaints led him to be- 
lieve that the changes in the sinuses were important factors 
in causing the asthma. With our present understanding of 
allergy as a factor in nasal and sinus disease, we know that 
the constitutional and hereditary factors referred to were 
allergy. 

The classification suggested by Hirsch does not consider 
allergy as an etiologic factor. We should consider the nasal 


polvpi- occurring in vasomotor rhinitis, hay fever, bronchial 
asthma, acute and chronic catarrhal rhinitis and sinusitis, non- 
suppurative hyperplasti 


combined types of sinusitis as primarily of allergic origin. 


sinusitis (ethmoiditis), and certain 


Every possible method of investigation of the allergic factors 
as already mentioned should be carried out. 

In the consideration of ordinary nasal polypi (edematous 
and glandular), therefore, we should distinguish those of true 
hose of unproved but apparently of allergic 


allergic origin, t 
origin occurring with or without secondary infection, from 
those polypi which occur secondarily from a primary suppura- 
tive sinusitis, or from chronic irritation factors. In this en- 
tire consideration of nasal polypi the true choanal polypi, mul- 
berry hypertrophies and certain papillary hypertrophies should 
he excluded. 

Among the numerous histopathologic reports in the litera- 
ture on the study of nasal polypi it is remarkable to note that 
very little attention and significance was attached to what we 
now recognize as a typical allergic reaction of the tissues. 
The occurrence of the eosinophilic infiltration in edematous 
polypi has been only casually mentioned among older authors. 
Although constitutional predisposition and heredity were men- 
tioned as causes and we now interpret these causes as allergic, 
eosinophilic infiltration was not mentioned in this connection. 

In 1895 Seifert and NKahn,** and in 1900 1. Lewy* gave 
an accurate description and exhibited beautiful illustrations 
of what we now consider a typical histopathologic picture of 
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allergy. They called attention to the occurrence of this histo- 
pathologic change in the nasal tissues in bronchial asthma, 
in actue and chronic catarrhal rhinitis and in nasal polypi of 
the edematous type. They also demonstrated the occurrence 
of Charcot-Leyden crystals in nasal polypi associated with 
eosinophilic infiltration. A few years ago (1921) Jacobsthal*® 
demonstrated in a study of eosinophil cells that the eosinophilic 
granules are extruded from the cells into the tissues and that 
Charcot-Leyden crystals are formed from these granules. 

In 1927 Finck" called attention to the occurrence of eosino- 
philic infiltration of the nasal tissues in vasomotor rhinitis, bron- 
chial asthma and in certain nasal polypi. Mullin and Ball*! also 
made this observation in cases of bronchial asthma. Israel‘? 
recently mentioned the occurrence of eosinophilic infiltration 
of the mucosa in certain cases of mixillary sinusitis. 

In Henke and Lubarsch’s** “Handbook of Special Pathologic 
Anatomy and Histologie,” reference is made to the occurrence 
of eosinophilic infiltration in the tissues in acute and chronic 
catarrhal rhinitis and in nasal polypi, but its possible associa- 
tion with allergy is not mentioned. 

A most interesting report on allergic rhinitis (hay fever 
excluded) is that of Leicher.*4 This work is an important ex- 
ample of how our cases of nasal and sinus allergy should be 
investigated. He divides his cases into two groups, as follows: 
Group 1, Vasomotor rhinitis; Group 2, Polypoid, nonsuppura- 
tive (serous) nasal and paranasal sinus inflammation. In the 
vasomotor rhinitis group there were 31 cases, 28 (90 per cent) 
of which were definitely of allergic origin. In the nonsuppura- 
tive polypoid group there were 38 cases of which 13, or 34 
per cent, were of allergic origin. 

The allergic origin of these cases was based on the follow- 
ing symptoms : 

1. Blood eosinophilia, eosinophiles in the nasal secretions 
and local tissue eosinophiles in the turbinates, nasal polypi 
and mucous membrane of the sinuses. 

2. Positive skin tests. 

3. Elevation of I. /Ca quotient in the blood ; the socalled vago- 
toma adrenalin-blood-pressure reaction; alteration of calcium 
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excretion in the blood and urine after intravenous calcium 
injection. 

4. Positive family history of allergy. 

In group 1, 28 of the 31 cases showed a blood eosinophilia 
varying from 4 to 16 per cent. In two cases in which repeated 
examinations showed a blood eosinophilia, an aneosinophilia 
or negative phase was noted immediately after an attack of 
vasomotor rhinitis. In this group eosinophiles were frequently 
found in the nasal secretions. 

In group 2, 13 of the 38 cases showed a blood eosinophilia, 
and 8 cases showed eosinophiles in the nasal secretions. Tissue 
eosinophilia was demonstrated in 6 cases in group 1 and in 
13 cases in group 2. 

The results of skin tests in group 1 showed 28 positive and 3 
negative. In group 2 there were 34 positive and 4 negative 
reactions. 

Other studies in these patients showed an elevation of the 
K/ca quotient in the blood serum of both groups. In the so- 
called adrenalin blood pressure reaction there was a primary 
fall of blood pressure (5—10 mm. Hg.) in the majority of 
cases. There was also an alteration of calcium excretion from 
the blood and urine after intravenous injection of calcium. 

An investigation of the family history in the 69 cases, 25 
were positive. Other manifestations of allergy in the same 
patient occurred in 13 cases. 


CONCLUSIONS. 


1. An understanding of the relationship of allergy to the 
inflammatory diseases of the paranasal sinuses entails the clini- 
cal and histopathologic study of vasomotor or hyperesthetic 
rhinitis, hay fever, bronchial asthma, catarrhal rhinitis and 
sinusitis, nasal and paranasal polypi and edema, and hyper- 
plastic ethmoiditis. 

2. The diagnosis of allergic disease of the nose and sinuses 
should be based upon the follow factors: 1, Nasal symptoms ; 
2, rhinoscopic examination ; 3, examination of nasal secretions 
for eosinophiles ; 4, roentgenographic study of the sinuses, and 
5, histopathologic examination of nasal and sinus tissues. The 
allergic state of the patient should be studied with reference 
to: 1, The occurrence of other manifestations of allergy; 2, a 








524 FRENCH K. HANSEL. 


positive family history of allergy; 3, the presence of positive 
skin tests, and 4, blood eosinophilia. 

3. Most nasal polypi should be considered as being either 
of allergic origin or as secondary to a suppurative process. 

4. Nonsuppurative or hyperplastic sinus disease should be 
considered as primarily of allergic orgin until proved other- 
Wise. 

5. Allergic sinus disease, with or without secondary infec- 
tion, should be differentiated from primary sinus infection 
with edema, hyperplasia or polyp1. 
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LATENT MENINGITIS COMPLICATING SURGICAL 
MASTOIDITIS: THE SIGNIFICANCE OF HEAD- 
ACHE; LIMITATION OF THE PEDIATRI- 
CIAN’S ATTENDANCE.* 


By Virreinius DaBney, M. D., 
WasHINGTON, D.C. 


With a thin plate of bone separating the temporosphenoidal 
lobe from the tegmen antri, where infection is always found 
in mastoiditis, and a membrane on the promontory windows 
alone barring this infection from the internal ear with ready 
access to the brain, why isn’t meningitis found more often as 
a complication of middle ear abscess from the very beginning ? 
No answer to this question can be anything but speculative 
and theoretical, unless it be said that it is really existent under 
these circumstances very often, but is not recognized or does 
not advance beyond that condition which is known as a “local- 
ized meningitis,” from which recovery can occur without the 
usual signs of meningitis. It would seem reasonable to sup- 
pose that an acute suppurative middle ear associated with a 
temperature varying from 100 to 102 F. every day, and a 
severe headache for a week would excite the suspicion of at 
least a meningeal irritation on the part of the attendant, as 
an uncomplicated otitis media rarely shows pain anywhere 
or fever after a free and early incision of the drum. However, 
despite such universally recognized facts, | have twice had 
patients turned over to me for treatment with this history over 
a two-week period. They were children, in the hands of a 
pediatrician of reputation and experience, but, to my amaze- 
ment, the headache which had heen constant he mentioned to 
ine quite casually and seemed to think had little bearing on the 
case. In fact, I found out the nature of it and its persistence only 
by searching questioning of the family. Of course, any otologist 


*Presented as a candidate’s thesis to the American Laryngological, 
Rhinological and Otological Society 
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if ¢ Np rience dreads headache before or atter a mastoid Opera- 
tion or during the course of an otitis media, unless otherwise 
accounted for,and even then | am never satisfied and never 
willing to accept the usual pediatric explanation for fever and 
headache, which is seemingly always: “gastrointestinal irregu- 
larity.” | wish to call attention to the headache, generally 
frontal, which persists and is sufficiently bad to make the pa- 
it frequently, which is associated with an 


it 


tient complain ot 


: }: 1 1 : : Bel iar athe. 9 heoinnine 
otitis media trom the beginning or shortly alter its beginning, 
especially when the infecting organism is the hemolytic strep 


1 
1 aad Deere ache an 
tococcus or any of the other unusually virulent bacteria. [| am 
at. | ner eit aiina ia eahee 
assuming that any other positive cattse OF Neaadacne Nas peen 
] 4 t . 1° > 
ruled out, of COUTSC. 
f ae ; Fe oe - - : 
| have seen six cases of otitis media Cname il mastoidectoniy 


and death fron. a meningitis that certainly existed before 


operation and was not recognized at the time. | do not mean 


to say that recognition at operation would have prevented 


leath, but | do say most emphatically that two of these deaths 
certainly and probably a third could have been avoided if the 


attendant (a pediatrician) had recognized the significance of 
the headache which had existed for a week before he turned 
the cases over to an otologist who did an immediate operation 
on the mastoid. Three of these cases were unhappily my own 
and three [| saw in consultation, and not one of the deaths 
could be fairly chargeable to neglect or faulty operative tech- 
nic on the part of the otologist. Of the six, five were under 
the complete control of the pediatrician, though, in all fair- 
ness, | will state that none of the usual signs of meningitis 
was present, though headache was in every case. Moreover, 
no signs appeared sooner than ten days after operation; in 
fact, three of them showed no localizing signs till four weeks 
thereafter, unless headache can be so regarded, as it did exist. 

It seems pertinent here to point out the increasing tendency 
on the part of the internist, and especially the child specialist, 
to assume expert knowledge of the treatment of discharging 
ears, a procedure fraught with grave danger to the patient 
in the light of possible and frequently serious complications, 
among which may be mentioned not only death but chronic 
otorrhea, facial paralysis and deafness. With this in mind, | 
can see no reason why an internist or a child specialist should 
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feel competent to treat such a case, even though he were will 
ing to assume the serious responsibility involved, always grant- 
ing that an experienced otologist were obtainable. lf a patient 


developed pneumonia while under treatment for laryngitis at 
the hands of a laryngologist, would any reputable throat spe 


cialist treat the patient further? Yet a pediatrican seems to 


feel perfectly competent to treat an otitis which develops in 


the course of a measles or coryza in a child, contrasting with 


the fact that pneumonia is a self-limited disease, and the pa 
tient generally recovers without any care other than rest and 
supportive treatmeni, and would be as safe in one man’s hands 
as another's, The question thus arises: where does an otitts 
media cease to be pedi itric and hecome otoloeie; Ihe AMsSWwer 
is painfully simple: when a complication arises. This is 


obviously not fair to the patient, nor, while of less importance, 


to the otologist. 


In children fever from any source may readily cause head 
ache at first, but fever and headache, when associated with an 
acute discharging ear, have a common origin and are not 
caused the one Dy the other when the discharge has lasted 
for as long as, say, five days or more. When such a picture 
is seen, especially when a leucocyte count as high as 10,000 
exists, the possibility ot ningeal irritation from exudate in 


the mastoid cells is to be always kept in mind. 


Case 1.—Girl, 7 years of age; earache followed in two hours 


ee 
PO. 


with spontaneous rupture of drum and watery disc 


large 





a week; at the end of this period the pain and head 
still present. It was here that I first saw her and advised im 
mediate operation. There was nothing unusual in the opera 
tion nor was there any exposure of the dura. The child re 
turned to school in four weeks with a healed wound, but came 
home that same afternoon complaining of a severe headache. 
This the attendant and | thought was due to an obstinate con- 
stipation of five days’ duration, though the fever was 99.5 | 
After two days’ efforts the bowels were moved and the fever, 
headache and lassitude all disappeared. She returned to school 
but was forced in two days to stay home, her headache and 
fever having returned. | now felt she had a meningitis and 
a lumbar puncture confirmed the diagnosis. She died in ten 
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days from the time of first (postoperative) headache, four 
weeks after the mastoid operation. 

Case 2.—Boy, 12 years of age; very neurotic; earache at 
midnight; drum incised next morning; seemed very ill from 
the beginning, but parents hesitated to have an operation, as 
they thought an abscess in the ear of only five days’ duration 
could hardly be provocative of a mastoid abscess. But the 
presence of the hemolytic streptococcus, the profuse watery 
discharge and the boy’s great suffering made me insistent. 
After two days’ delay, which I fear was fatal, the operation 
was done, disclosing a mastoid process full of dark blood, but 
no dura was exposed. After the routine gradual decline of 
fever, on the tenth day he complained of headache and _ his 
temperature began to show an evening rise to 101 and he felt 
chilly. The wound was reopened and a small necrotic area 
at the tip removed, and the jugular vein was ligated, after 
which the fever ran from 100 to 101 F. At the end of three 
weeks a lumbar puncture showed an advanced meningitis, and 
he died eight days after. Headache was a prominent symptom 
in the last ten days but was not constant. His marked neurosis 
made estimation of his subjective symptoms difficult. 


Case 3.—Girl, 8 years of age. A week before I saw this 
patient the left drum had been incised and the right had rup- 
tured spontaneously that night, two hours later. I found a 
profuse, pinkish discharge, an obviously ill child, tossing about 
the bed and complaining constantly of headache, which subse- 
quently | found had been a prominent symptom for a week. 
I advised immediate operation but consented to wait till the 
next morning (twelve hours), when the operation revealed 
great destruction of the mastoid cells and a small exposure of 
the dura on the left side. She left the hospital in a week, ap- 
parently in good condition. Eleven days later (the eighteenth 
day after operation) she complained of great pain in the head, 
her fever rose to 102.5 F., and her leucocytes were 19,150. 
She was returned to the hospital and a ligation of the jugular 
vein done, as the signs were those of a phlebitis. No change 
heing secured for the better, a lumbar puncture showed a 
meningitis, and the child died twenty days after the mastoid 
operation. 
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These three patients were repeatedly subjected to all the 
usual tests for determining the presence of a meningitis and 
never showed any reaction to the tests till the lumbar puncture 
was done. Headache was a prominent sign in every one of 
them, both before and after operation. It is almost certain 
that they all had a localized meningitis before operation, which 
remained walled off for some time (ten days to four weeks). 
The mastoidectomy apparently acted as a decompression oper- 
ation and further delayed the appearance of symptoms till the 
ring of adhesions localizing the infection was broken through. 

The three cases of meningitis | have seen in consultation are 
very similar and can be briefly summarized: Two were chil- 
dren and one an adult. Headache was seen in all, and no 
warning or sign of meningitis other than this was observed 
for a period of a month in the adult patient, and in the other 
two, three weeks and ten days, respectively. Delay in con- 
senting to operation was certainly the cause of the meningitis 
in the last one. 


CONCLUSION. 


1. Persistent headache, especially frontal, associated with an 
otitis media, of any period of five days or more, to be regarded 
as a sign of possible meningitis. 

2. Absence of signs of meningitis in these cases before oper- 
ation probably due to localization of process; absence after 
operation probably due to decompression effect of mastoidec- 
tomy. 

3. Cases of otitis media strictly the province of the ear spe- 
cialist, though there is no valid objection to the opening of a 
drum by the pediatrician in order to spare the patient the 
added pain and danger of delay that might ensue by waiting 
several hours to secure the services of an otologist. After the 
myringotomy, however, the patient should be turned over to 
the ear man for treatment. 

4. Exposure of dura at operation, either by disease or by 
the surgeon's instrument, bears no relation to cause of menin- 
gitis in such cases as touched upon in this paper. In fact, | 
have never seen a case produced by such exposure alone (i. e., 
unless dura wounded at the time). At least 75 per cent of the 
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mastoidectomies that | have done showed such exposure and 
| have never seen any untoward result that could be attributed 
to it. 

5. Hemolytic streptococcus found in all six cases. This or 
ganism will be more often found, in my belief, than any other 
in such cases as those described by at least the frequency rep- 
resented by 85 per cent. 


1633 CONNECTICUT AVENUE. 
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i, with the resulting antrum in 
of course, unavoidable. 


tivel 


fection, is comparat ire and, 

2. Roots extending to, but not through, the floor of the an 
trum, where after extraction the use of curets or probes 
accidentally penetrate the antrum and result in a fistula. 

3. Dental apical abscesses or granulomas breaking down the 
Noor of the antrum, resulting in fistula after extraction of the 
tooth. 

$4, An accident occurring during extraction, when the root 
is forced into the anti but where the dental root does not 
involve the floor of th trum. 

It is best to assume that a fistula has resulted and that the 
antrum is infected when pus is found draining from the alveo 
lar pocket a day or two after extraction of a tooth. If such is 
determined to be a fact, the proper treatment is to make a 


window resection of the nasal wall of the antrum through the 
inferior meatus. It will be sufficient. This is not the type of 
case with which this paper deals 

When a fistula has been present a month or longer it be 


comes lined with 


opening and one that cur 


In the treatment ¢ 
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relieve the chronic infection of the antrum, and secondly, to 
eliminate the fistula. When one is positive that the antrum 
is no longer infected the fistula may then be closed. Simple 
suture will suffice if the fistulous opening is not too large, and 
the soft tissues approximate without tension, but if the. tract 
is large, a plastic closure may be made. 

J. Parsons Schafer? states that after the examination of 
hundreds of skulls he is convinced that the second molar tooth 
protrudes through the alveolar process into the antrum and is 
the cause of infections of the antrum more than is generally 
supposed. Drury® has never seen a case of fistula developing 
from the extraction of any tooth except the second molar. 
It must not be forgotten that any tooth, from the central in- 
cisor back, may be the cause of maxillary sinus infection and 
alveolar fistula. Frequently patients have had a tooth removed 
and so much curettage has been done around the root opening 
that a large hole was broken through the alveolar process. 

Hempstead* reports sixty-three cases where there was a 
fistula from the antrum through the alveolar process out of 
385 chronic maxillary sinusitis cases. 

Shearer® writes: “It has been my experience to see in many 
instances not only infection of a normal maxillary sinus but 
even the loss of a tooth into the antrum from attempted re- 
moval of these teeth with simple extraction and blind curette- 
ment.” 

Novitzky® says that he has found many dead teeth draining 
into the antral membrane without perforating it. 

Dunning? mentions that it has been proven clinically that a 
permanent opening from the mouth into the antrum may pro- 
duce an ascending infection into the maxillary sinus; yet, how 
often do we see the antrum, in these chronic cases of oral ori- 
gin, irrigated for weeks through the opening in the mouth and 
packed with gauze. 

Why should a large alveolar opening into the antrum be 
permitted to exist? This question is answered in many ways 
by different authors. 

Thomson® writes: “Although subject to exacerbations after 
contracting an acute catarrh, patients frequently prefer to tol- 
erate the inconvenience and wear an obturator indefinitely, 
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CLOSURE OF ALVEOLAR FISTULA. 
rather than submit to operation.” | am certain that our Ameri- 
can patients would not. 

Hajek® has observed cases of maxillary antrum suppuration 
which were irrigated for years through alveolar fistulas and 
which had to be radically operated upon. Most of the irre 
parable changes are found in the region of the peg of the 
prosthesis, which in itself makes healing impossible. Many 
operators have attempted by extensive resection of one or two 
alveolar sockets to produce a free communication which would 
remain open and maintain drainage. This is, however, not a 
desirable procedure, since with every inspiration the contents 
of the mouth will be drawn into the maxillary antrum, while 
with every forceful expiration, as in blowing the nose, the con- 
tents of the maxillary antrum -will enter the mouth cavity. 

The presence of an open canal is as unpleasant as it is 
injurious on account of the annoying and disgusting taste of 
pus and the aspiration of food particles into the maxillary 
antrum by forced inspiration through the nose. 

Phillips’? reports that one disadvantage of an opening 
through a tooth socket is the necessity of wearing a dental pros- 
thesis; another disadvantage is that the opening through the 
process requires constant care to prevent infection from the 
mouth by aspiration of buccal secretion into the antral cavity. 
No mention is made about how to close these fistulas. 

Denker! states that these fistula openings close themselves 
by granulation tissue. Some may do so, but he does not men- 
tion how to close those that do not. 

Alfred Bruck?? writes in his book that it is difficult to keep 
the small fistula open and that they heal promptly. No Ameri- 
can rhinologist would attempt to keep them open, but he would 
do everything he could to get them to close. 

Brown’ writes that by closure of the alveolar opening we 
cut off a fertile source of infection from below; and by per- 
forming a proper intranasal operation we obtain and maintain, 
permanently if necessary, as is needed in chronic cases, an 
opening into the antrum whereby we are assured ease of medi- 
cation and free aeration, which, to my mind, is of utmost im- 
portance in all infections of this sinus, and is impossible to 
obtain where intervention is undertaken through the oral 


cavity. 
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Lvor reports, in the treatment of chronic fistula, ‘Tl irst, 
to relieve chronic infection of the antrum, and secondly, to 
eliminate the fistula and its adjoint pathology.” “When one 


s positive tl 


at the antrum is no longer infected, the fistula may 
] 


then he closed.” 


In case of a permanent opening between the maxillary sinus 
and tooth socket, Mead’? advises closing the opening by mak 
ing an incision and turning back a flap of gum, excising the 
bone and bringing the edges of the wound Tog ther and sutur 
ing. 

Dean" dissects out the ingrowinge epithelium, removes suf 
ficient of the process so that the flaps of mucous membrane will 


4 . be ] 114119° oe o + e 
come together and fastens his sutures over rubber so that they 
1 1 e 4 ] a . . 
will not cut through. He reported twenty-three cases closed 
1 this way. 


Ilempstead' does not use packing in the cavity, and further 


treatment is carried on by dry suction, Irrigation is never 
resorted to, as it causes a water-logged condition of the mucous 
membrane, which is unfavorable to healing Large fistulas 
often close after the deseribed treatment, but 1f they do not 


: e 
] f 


they are closed by elevating the eds es and sliding a flap Ot 
periosteum and mucous membrane from the palatal side, as 
advocated by Gardner 

Welty’? under general anesthesia, made an incision at each 
end of the fistula, on outer side of the alveolus, and carried 
well up to where bone had been removed in the antrum opera 


tion. Pertosteum and mucous membrane were removed fron 


P a 
} 


i the outer border of 


lh,)] 
bidne 


the alveolus, and afterward the v 


the al 


veolus is removed into the antrum. A similar incision 
was made on the inside at each end of the fistula, periosteum 
and mucous membrane elevated from the bone, and the bone 
removed. An incision was now made in the median line of the 
hard palate its entire length and the periosteum elevated over 
the entire area. It is easy to understand that by this procedure 
all tension will be removed when the sutures are introduced. 
That the sutures may not cut the tissue, two perforated lead 
discs are used on each side and the sutures are tied rather 
snugly. This can remain for ten days. 

Welty: “I know there are many persons about the country 
suffering from a fistulous communication with the antrum of 
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Highmore, who can be readily cared for in the way | deseribed. 
However, | must insist that the radical operation for the an 
trum of Highmore be performed.” 


Mastic surgery that 


Beck'!® remarks that there is nothing in 


1 1 


gives as much trouble as the closing of an opening as deseribed 
by Dr. Welty, and that if he can close it by this radical method 


he has added a great deal to our technic. 


Drury* advocates, first, sterilization of the fistulous tra 
with mercurochrome ; then, introducing closure by application 


of liquor epispastius (cantharides liniment), care being taken 
not to touch the neighboring parts to produce unnecessary) 


} 


blistering. lrequenecy of application depends on the reaction 


obtained, but usually, with the treatment repeated daily, the 
aperture gradually closes 

Maybaum' reports tl in alveolar sinus of small caliber 
responds readily to treatment by the use of cauiterizing agents, 
provided, however, the antrum infection has been eliminated 
The problem of obliterating a sinus of larger size is a more 
difficult one. 

Despin®’ closes these fistulas by using a saturated solution 
of phenic acid. 

Plastic surgery has failed to cure many of these fistulous 
openings. There are several reasons fer this. .\mong them, 


first, is the failure to cure the antrum infection before attempt 
ing to close the fistula; second, postoperative infection ; third, 
improper technic and the lack of means for preventing the 
sutures to cut through. In many of these cases, where plastic 


] 


surgery has failed, and in other cases where surgery of the 
fistulous tract was not allowed or tried, the fistula may be 
e formation of scar tissue, until the 


closed by stimulation of t 1 
1 
| 


entire opening closes by the contraction of the newly formed 
scar. By this method | have closed small fistula, also fistula 
so large that an index finger could be inserted into the opening. 

The method used in cases was the cure of the antrum in- 
fection, either by doing the radical antrum or the intranasal 
drainage through the inferior meatus. It was not necessary to 
do a radical operation in all cases, because some were cured 
by the simpler intranasal operation, plus suction. Then the lin 
ing epithelium of the fistulous tract was destroved, using the 


electric cautery; the more reaction following the burning, the 
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quicker the closure. After this the use of trichloracetic acid, 
applied within the tract once or twice a week, until the tract 
closed by scar tissue. 

This method of closure requires considerable time, but when 
the object is explained no patient refused the treatment. 

The following cases had alveolar fistula that failed to close 
by themselves ; however, when the above method was used, the 
result was most gratifying. 

CASE REPORTS. 

White, male, 40 years of age, who had all upper teeth ex- 
tracted three months before. Since then has had droppings 
into the throat. Had a purulent discharge into the mouth. Con- 
siderable pain over the right side of the face. 

-xamination of nose: Large spur low down on right side 
of septum. Transillumination shows right antrum to be dark ; 
all other sinuses clear. All teeth have been extracted. There 
is a discharging sinus, diameter of slate pencil, in root socket 
of upper right first molar. Puncture and washing of right 
maxillary antrum; water returned with yellow, foul smelling 
pus. 

Operation: Large opening made into antrum through the 
inferior meatus. Postoperative treatment: Irrigation with 
water, suction and spraying 2 per cent mercurochrome into 
antrum. When antrum was well, the fistulous opening was 
cauterized with the electric cautery, and cauterized eight times 
thereafter with trichloracetic acid, when the newly formed 
scar tissue closed the fistulous tract. 

Mr. D. F. C., age 47, white, male. Nine months before, the 
patient had upper right wisdom tooth pulled, which was fol- 
lowed by pain and a tight sensation over right cheek. Dentist 
washed antrum through the tooth socket, after which he got 
relief from pain. He has had a had taste in the mouth ever 
since. 

Examination: Sinus the size of a lead pencil in tooth socket 
of upper right wisdom tooth, draining purulent mucus. Right 
maxillary antrum transilluminates dark. Puncture and wash- 
ing of right antrum through inferior meatus; water returned 
with thick, foul smelling pus. 
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Operation: Right inferior turbinate fractured upwards. 
Large opening made into antrum in inferior meatus, using 
a chisel and biting forceps. Turbinate replaced. Daily irriga- 
tion and spraying with mercurochrome, 2 per cent. As soon 
as the antrum was clear the fistulous tract was cauterized with 
electric cautery, and cauterized at four day intervals there- 
after with trichloracetic acid for ten times, when the newly 
formed scar tissue completely closed the tract. 

Miss K., white, female, age 38. One year before, the patient 
had upper left second molar tooth extracted. This was fol- 
lowed by pain in the left cheek and purulent discharge into the 
mouth. Dentist curetted the tooth socket several times, at- 
tempting to get it to heal, but instead it became larger. 

Examination: Large fistulous tract in region of upper left 
second’ molar socket. A little finger could be inserted into the 
tract. Left antrum transilluminates very dark. Puncture and 
washing of maxillary fossa; much thick pus came with wash- 
ings. 

Operation: Under ether anesthesia, a radical antrum opera- 
tion was performed and a large opening made in inferior 
meatus under inferior turbinate, leaving turbinate in place. 
As soon as antrum was clean, the fistulous tract was cauterized 
with electric cautery, and following that twice a week cauter- 
ized with trichloracetic acid, over a period of three months, 
when the large tract finally filled in with scar tissue and re- 
mained tightly closed. 

Mrs. F. D., white, female, aged 34, one year ago had all 
teeth removed and, because of pain in the left face, the dentist 
opened into the left antrum through the tooth socket. He 
irrigated the sinus through the mouth for a number of weeks, 
after which a large opening was left from which so much pus 
discharged that she could not wear her upper plate. 

Examination revealed a large fistula in the upper left second 
molar socket one-half inch long and one-fourth inch wide: this 
was draining pus. 

Operation: Under local anesthesia, anterior end of left in- 
ferior turbinate removed. Large opening made in region of 
inferior meatus into antrum. When the antrum was clean the 
fistulous tract was cauterized with electric cautery and then 
cauterized with trichloracetic acid, eight times, over a period 
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of two months, when the scar completely closed the sinus, 
after which the patient could wear her upper plate with com- 
fort. 

Mr. H. S., age 52 years, had upper teeth removed one year 
ago. Since then has had pain in right cheek, with a discharging 
sinus in a tooth socket on the right side. 

.xamination shows a fistula the size of a slate pencil in the 
region of the upper right molar tooth socket, discharging thick 
pus. Right antrum transilluminates dark. Puncture and wash 
ing; water returned with much thick, vellow pus. 

Operation: Radical antrum operation right side, with large 


opening in inferior meatus, leaving the inferior turbinate in 


tact. Antrum was full of polyps and pus. Alveolar fistula 


closed promptly with scar tissue after having been cauterized 


+ 


with trichloracetic acid twice a week for ten times. 


Mrs. W. J. R., four years ago had upper teeth removed. 
1 
| 


Since then has had a discharging alveolar sirius on right side. 
has been washing at times since then. She 
cannot wear her plate because of the secretion under it 


which a dentist 


examination shows a discharging sinus, about one-fourth 
inch in diameter in region of upper right second molar socket 
Right antrum transilluminates dark. Puncture and washing.otf 
right antrum through inferior meatus; water returned with 
thick, vellow pus. 

peration: Anterior one-fourth of right inferior turbinat 
hrough inferior meatus into 


antrum. As soon as antrum was clean, the alveolar sinus was 


removed. Large opening made t 


s 


cauterized with trichloracetic acid four times at weekly inter 
vals, when the sinus closed by scar tissue formation. 
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XX XIX. 
STUDIES ON THE ACCESSORY NASAL SINUSES 


THE COMPARATIVE MORPHOLOGY OF THE NASAL CAVITIES 
OF AMPHIBIA. 


By Paut R. Nemours, M. D..* 
St. Louts. 


In a series of investigations, of which this study is the first, 
an attempt was made to correlate the findings of earlier work- 
ers with our own in order to trace the phylogenetic history 
of the maxillary sinuses. However, a thorough survey of the 
zoologic and anatomic literature disclosed the amazing fact 
that the comparative morphology of the maxilary sinuses has 
heen more or less slighted. It seemed apparent, therefore, 
that further studies on the morphology of the nasal cavities 
in representatives of the various vertebrate groups were neces 
sary and essential in properly orienting the workers in animal 
experimentation in the field of otolaryngology. 

\mong the teleosts, ganoids, elasmebranchs, and groups 
lower in the classification of vertebrates, respiration is taken 
care of by gills. The olfactory organs are not accessory struc- 
tures in the function of respiration. They consist of a paired 
sac-like structure, more or less completely enclosed within a 
‘artilaginous or bony investment on the upper surface of the 
snout. These olfactory sacs communicate with the exterior 
through an opening, the external nares, which in turn are 
divided by a fold of skin into two openings, the anterior and 
posterior nares, which have no communication with the buccal 
cavity. However, the oronasal groove of the elasmobranchs 

~'S suggestive of such a communication. 

The mucous membrane of these structures is raised in a 
series of folds and, as described by Blaue,’ is comprised of 
sensory and ciliated epithelium. 





*From the Department of Otolaryngology, Washington University 
School of Medicine. 
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[he dipnoan fishes, possessing a dual set of respiratory 
structures, namely, gills and lungs, are the first order of verte- 
brates that show a communication of the olfactory organ with 
the oral cavity. During the period when the lungs are used 
for respiration, the olfactory sac serves as a respiratory pass- 
age. Structurally, the olfactory sac, enclosed by a cartilagi- 
nous trellis work, closely resembles that of elasmobranchs. 

For the convenience of the reader, a brief classification of 
the amphibia, taken from Parker and Haswell? is included 
here. 


ORDER Ll. URODELA, 


(a) Perennibranchiata—Those forms that retain gills 
throughout life. Proteus, necturus and siren are examples of 
this group. 

(b) Derotremata.—Gills are lost in the adult stage but re- 
tain a gill cleft. Amphiuma and cryptobranchus are examples 
of this group. 

(c) Myctodera.—In the adult the gills and gill cleft are 
lost. Salamander and triton represent this group. 

ORDER II. ANURA. 
This order has no tail, but four legs in the adult. Repre 


sented by frogs and toads 
ORDER III, GYMNOPHLONA, 


No legs in this group. Represented by limbless caecelians 

The fourth order, the stegocephali, are an extinct species 
and are probably the precursors of the above mentioned orders 

\ll representatives of each speciinen of amphibia were fixed 
in Zenker’s fluid, the heads were then decalcified, run through 


celloidon, and cut in serial transverse sections 


\'RODELES. 


\dult forms of Necturus, a representative of the perenni 
branchiate type of amphibian, were selected for this study, 
the species being necturus maculatus. This amphibian spends 


most of its existence in water 
The nasal cavities hay simple structure, and are in the 
form of a long tube. The ternal openings are on the uppet 


anterior end of the snout, while the internal openings, o1 
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choanz, are located several centimeters posteriorly and com- 
municate with the oral cavity. Both external and internal 
openings have the form of a cleft. 

The epithelium at the external and internal openings is 
respiratory in type, stratified, with the upper layer somewhat 
flattened. This type of epithelium extends inwardly and _be- 
comes interspersed with olfactory epithelium, the arrangement 
of which is arranged in buds. There is no continuous layer of 
respiratory epithelium from the external to the internal open- 
ing. The olfactory epithelium consists of a clear zone at the 
surface, while lower down one finds olfactory cells with round 
nuclei and supporting cells with oval nuclei. No cilia were 
found in this genera. The structure oi the olfactory epithe- 
lium resembles that of fishes and Proteus, of which a detailed 
study has been made. (Blaue.!) The olfactory epithelium 
surrounds the nasal cavity on all sides in the central part of 
the nasal cavity, and at places these olfactory buds have a 
ereater development and form blind pouches of various shapes 
and sizes. According to Seydel, these structures may be the 
forerunners of Jacobson’s organ. No evidence was found of 
a nasolacrimal duct, sinus, or glands supplying the nasal mu- 
cosa. The palate is a primitive type, for a hard palate is not 
found in amphibians. The nasal passage opens directly into 
the buccal cavity. 

Seydel® studied two members of the perennibranchiates, 
namely, a species of proteus, which has a nasal structure very 
similar to necturus, and siren lacertina, which shows a more 
complicated structure than either proteus or necturus. In 
siren, respiratory epithelium lines the floor and part of the 
medial wall throughout the length of the nasal cavity, while 
the remainder is covered with olfactory epithelium arranged 
in buds. On the medial floor of the apertura nasalis interna, 
and beginning at the lateral corner of the olfactory sac, a flat 
channel-like depression goes obliquely, anteriorly and medially. 
Its posterior end is shallow and lies in the region of respira- 
tory epithelium; anteriorly it gradually deepens into the bor- 
der between regio olfactoria and regio respiratoris. Its an- 
terior end is in the form of a large blind sac. The medial part 
of this sac is lined with sensory epithelium which is not bud 
shaped. The lateral part of this sac is lined with tall cylin 
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drical epithelium which is respiratory in type. According to 
Seydel, this blind sac is Jacobson’s organ. A well developed 
gland empties on the floor between the medial and lateral por- 
tions. In this case, Jacobson’s organ has no cartilaginous sup 
port. 

Another class of the urodel group is the derotremata, which 
is represented in this study by an adult amphiuma tridactylum. 
Amphiuma has a rather simple arrangement of the nasal cav- 
itv, not much more developed than necturus. The external 
and internal openings have the shape of a cleft, and the nasal 
cavities are tube shaped with a lateral outpouching of approxi- 
mately the central two-thirds of its length. 

The nasal cavities have a complete cartilaginous framework. 
The epithelium is of two types, respiratory and olfactory. The 
respiratory type (stratified) is present exclusively at the ex- 
ternal and internal openings. As one goes posteriorly from 
the external opening one sees the olfactory type (buds) ap 
pearing first medially and then also dorsally and partly on 
the ventral side. The outer lateral side continues as respira- 
tory epithelium throughout the length of the nasal cavity. The 
olfactory type is arranged in buds. The olfactory epithelium 
is surrounded by a well developed glandular system. The 
lateral outpouching has olfactory epithelium superiorly and 
laterally, which may be a rudimentary Jacobson’s organ. No 
cilia or a nasolacrimal duct were seen. As one proceeds pos- 
teriorly, the lateral pouch disappears and the olfactory epithe- 
lium decreases, remaining longest on the medial side. Wiailder* 
made a study of the nasal region of amphiuma, and gives a de- 
tailed study of the nerves and cartilaginous and bony skeleton 
of the head. 

According to his illustrations, the lateral pouch of the nasal 
cavity does not contain olfactory epithelium as was found here. 
Wilder considers this as a sort of maxillary sinus. He also 
describes a small lateral pouch of the nasal cavity of Menopoma 
Allighaniense, which apparently is lined with olfactory epi- 
thelium. 

However, the writer believes it is a very primitive form of 
Jacobson’s organ on account of the presence of sensory epi- 
thelium. Wilder® studied the lateral nasal gland which empties 
near the external opening, and considered its function as a 
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moistening and cleansing organ. Besides this lateral gland 
there is-a,;well developed gland medial and superior to the 
nasal cavity. 

An adult salamander, Plethodon Glutinosus, a member of 
the myctodera, another branch of the urodeles, was selected 
for this work. The nasal cavities of this amphibian show a 
greater development than the previously mentioned species. 
The anterior end has a small round opening which leads into 
a rather large dome-like space or vestibule. There is a small 
pouch laterally close to the anterior end and lined with respira- 
tory epithelium (cylindrical). 

This pouch receives the nasolacrimal duct. The olfactory 
epithelium is not arranged in bud formation, instead, the sup 
porting and olfactory nuclei are spread over greater areas. 
\t the anterior end, olfactory epithelium lines almost the en 
tire superior, medial and ventral aspect of the nasal cavity, 
while laterally respiratory epithelium is present. Both types 
of epithelium are ciliated. Passing posteriorly to the entrance 
of the nasolacrimal duct there is a narrowing of the lateral 
extension. Laterally one sees a tube which ends blindly an- 
teriorly and is lined with ciliated olfactory epithelium. This 
proceeds posteriorly and empties into the lateral end of the 
nasal cavity, which has extended more laterally again. The 
olfactory epithelium lines the lateral end of the nasal cavity 
for a short interval and then is replaced with respiratory 
epithelium. The blind duct is perhaps Jacobson’s organ. 
Mihalkovics" designates the lateral recess as a maxillary sinus, 
while Seydel designates it as Jacobson’s organ. Neither men 
tioned a blind duct in their description. The lateral recess of 
the nasal cavity, after it is lined with respiratory epithelium, 
is probably a maxillary sinus, the writer agreeing with Mihal 
kovies on this point. The nasal cavity continues in this form 
to the internal aperture, which opens in a slit arranged diag- 
onally. The olfactory epithelium disappears next on the medial 
surface. The respiratory epithelium, especially in the lateral 
recess, has goblet cells. There is a well developed interseptal 
gland. A few glandular structures placed dorsally and ven 
trally to the nasal cavity are present. No glands were found 
laterally, and also none seen around the blind duct, which is 
well surrounded with bone and cartilage. The salamander has 
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a complete cartilaginous and bony framework for the nasal 
cavity. The maxilla has a medial process which is a hint of 
the formation of a secondary palate. 


GYMNOPHIONA 


Gymnophiona are another of the family of amphibians. The 
writer did not have the opportunity to study this family, since 
they do not exist in North America. In describing the nasal 
cavity of this genera, Seydel* quotes P. and F. Sarasin and 
also Wiedersheim. The nasal cavity of Ichtyopsis is broad 
and roomy, and is more or less divided into an olfactory and 
respiratory portion by a turbinate-like structure on the floor 
of the nasal cavity, which extends along the entire length of 
the floor. The olfactory portion is medial and is lined with 
olfactory epithelium, while the lateral respiratory portion is 
lined with respiratory type of epithelium. Jacobson’s organ 
is situated as a flattened channel beneath the respiratory duct 
and is lined with olfactory epithelium except on the upper 
and lateral surfaces. It receives the nasolacrimal duct in its 
lateral anterior portion, according to the description of P. and 
F. Sarasin. Jacobson’s organ terminates in the nasal cavity 
close to the choanz ; the choanz are located posteriorly to the 
respiratory passage of the nasal cavity. Numerous glands 
terminated in Jacobson’s organ at the border of the olfactory 
and respiratory epithelium. According to Wiedersheim, sev- 
eral other members of Gymnophiona (Epicrium, Coecelia) 
also have Jacobson’s organ as a closed blind sac lying beneath 
the nasal cavity and emptying at the choanz. Jacobson’s organ 
in the Gymnophiona is unique. The termination of the naso- 
lacrimal duct into it finds no homology in the lower or higher 
forms of vertebrates. In reference to the development of the 
nasal cavity, the Gymnophiona are more highly developed than 
the other amphibians. In other ways, however, they seem to 
he a primitive form of amphibian, absence of limbs, etc. 


ANURA. 


Adult forms of frogs were studied as representatives of the 
anura, the species being rana pipiens. The nasal cavities have 
a more complicated structure than that of the urodeles, which 
is also true of other organs of the frog. The external nasal 
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openings are round structures located on the dorsal lateral 
part of the snout, and enter the nasal cavity on its dorsal sur- 
face, since the nasal cavity extends somewhat anteriorly to 
the external nares. A serial frontal section series was made, 
and the nasal cavities were studied from their anterior end 
to the choana. 

\t the most anterior portion one sees two blind cavities, also 
a thick cartilaginous nasal skeleton having a thick septal car- 
tilage, with two lateral extensions, the superior and inferior 
paraseptal cartilages. These divide the nasal cavity into two 
parts. The upper cavity, according to Gaupp,’ is the cavum 
medium, while the lower is named the recessus medialis cavi 
inferioris, but the writer will designate this latter as Jacob- 
son’s organ. The upper cavity is lined with respiratory epithe- 
lium, while Jacobson’s organ is lined with olfactory epithe- 
lium. Further posteriorly the external nares open into the 
cavum principal, which is round and lined on all sides except 
the lateral with olfactory epithelium. Laterally it is lined with 
respiratory type of epithelium. The cavum medium has not 
changed much except being somewhat larger, wlile Jacobson’s 
organ has now united with the cavity cavum inferioris. Me 
dially olfactory epithelium is present; laterally one sees the 
respiratory type. The cavities are still enclosed in a carti- 
laginous skeleton; the septal cartilage becomes thinner as one 
goes posteriorly. Somewhat posterior to this one sees a union 
of the cavum medium and cavum inferioris at their medial 
portion. The olfactory epithelium of Jacobson’s organ does 
not take part in this but is seen as a round tube medial to the 
junction of the two cavities. The cavum principal sends a 
process (infundibulum) towards the lateral aspect of the 
cavum medium and the next development is the union of the 
cavum principal with the cavum medium. The cavum inferior 
has extended laterally and inferiorly to the maxilla. Further 
posteriorly the cavum medium and cavum inferioris fuse so 
that the cavum principal, connects directly with the cavum 
inferioris. One sees the appearance of an elevation on the 
floor of the principal cavity—the eminentia olfactoria—and 
there is also a turbinate-like structure extending into the 
nasal cavity at about its central part, the plica isthmi. This 
divides the nasal cavity somewhat into a “lateral and medial 
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portion, while the passage just below this is called the isthmus. 
Ciliated olfactory epithelium is present in the dorsal, medial 
and ventral surfaces of the cavum principal; the remainder 
is lined with ciliated respiratory epithelium. Dogiel® made a 
detailed study of the olfactory epithelium of the frog, and 
those interested are referred to his article. The internal open- 
ing (choana) appears as a diagonal slit at the posterior end 
of the nasal cavity. There is a hint of the formation of a sec- 
ondary hard palate in that the maxilla has a short medial 
process. The olfactory epithelium is supplied with mucous 
glands, Jacobson’s organ being supplied with a well developed 
medial nasal gland, while the olfactory epithelium of the cavum 
principal. has the usual type of Bowman’s glands. A lateral 
nasal gland is also present, which empties into the cavum 
principal. 

The physiology of the nasal cavity of the frog is interesting, 
for, according to Gaupp* and others, the nose of the frog serves 
for respiratory and olfactory purposes. Also the blind cavities 
help to maintain the buoyancy of the frog in water. Experi- 
ments were cited that water does not enter the nasal cavity, 
for the cilia would be damaged if it should. Apparently the 
olfactory epithelium of the cavum principal tests the ingoing 
stream of air, while Jacobson’s organ receives only the expira- 
tory air current (perhaps to test the contents of the oral cav- 
ity), by way of the maxillary sinus. The frog can close the 
external nostrils by means of a system of muscles at the ori- 
fice. After air reaches the pharynx it is swallowed and de- 
livered to the lung. Since the frog has no diaphragm, the 
abdominal muscles force the air out of the lungs. 


REVIEW OF THE NASAL CAVITY OF AMPHIBIANS AND RELATED 
STRUCTURES. 

The nasal cavities of Necturus and Proteus, the most primi- 
tive type of amphibians, are simple tubes, while the next de- 
velopment is either a sinking in of the floor (siren) or an 
extension, laterally, amphiuma, salamander, etc. Apparently 
the first purpose of the nasal cavity was olfactory, but in high- 
er forms there results a respiratory function which is added. 
The greatest differentiation in the amphibia is in the respira- 
tory area. Jacobson’s organ seems to be a specialized form of 
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the olfactory apparatus. True turbinates are not found in the 
amphibia. Gegenbauer considered a turbinate a simple pro- 
jection of bony skeleton of the wall of the nasal cavity, and 
in this regard the turbinates of reptiles and birds also fail to 
meet this definition. There the turbinates have cartilaginous 
support. In the frog there is a cartilaginous support of the 
olfactory eminence and plica isthmi which serve to increase 
the surface area of the nasal cavity and to divide somewhat 
the nasal cavity. They can be regarded as a beginning of 
pseudoturbinate formation, homologous to the turbinates of 
mammals. The nasolacrimal duct in the higher amphibians, 
salamander and frog, appears and enters a lateral pouch. In 
Gymnophiona the nasolacrimal duct enters Jacobson’s organ 

There is no true maxillary sinus in the amphibia, because 
the maxillary bone has no hollow space. Neither is there a 
true hard palate; the maxillary bones do not send palatal 
process to meet the opposite side. The vomer serves as a 
hony covering of the oral cavity. 

Discussion of the socalled maxillary sinus in the higher 
amphibia involves a discussion of Jacobson’s organ also. Ac- 
cording to Bawden,® the most primitive position for Jacobson’s 
organ is laterally. According to this view, Gymnophiona and 
the salamander have the most primitive location for this organ, 
while the presence of Jacobson’s organ in Amphiuma is ques- 
tionable. Seydel asserts that the lateral position of Jacobson’s 
organ is.only apparent, that embryologically this anlage is 
formed medially and Jacobson’s organ attains a lateral position 
by means of a turning of the nasal sac. Seydel believes that 
it is possible that the maxillary sinus of mammals originated 
in Jacobson’s organ of amphibia; however, this matter is con- 
troversial. 

Mihalkovics does not believe Jacobson’s organ exists on the 
lateral side of the nasal cavity of any animal and denies the 
existence of Jacobson’s organ in the salamander. He states 
that in the formation of the nasal cavity the sensory type of 
epithelium first lines the entire nasal cavity, while later the 
respiratory type appears. He attributes the olfactory epithe- 
lium present on the lateral side of the nasal cavity of the sala- 
mander as an embryonic rest in the maxillary sinus. 
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He describes branches of the dorsal as well as the ventral 
branches of the olfactory nerve leading to these cells. Jacob- 
son’s organ in the higher vertebrates receives only a ventral 
branch of the olfactory nerve. 

Neither Mihalkovics nor Seydel found a blind cavity in the 
salamander as found in the writer’s specimen. Mihalkovics 
disagrees with Seydel as to the terminology of the organ in 
the floor of the nasal cavity of Siren and calls the lateral 
portion the maxillary sinus and only the medial side with 
olfactory cells Jacobson’s organ. In regard to Gymnophiona, 
Jacobson’s organ is cut off from the nasal cavity and empties 
into it by means of a small opening near the choana. It has 
the appearance of a sinus. However, it is not enclosed within 
bone. 

The writer agrees with Mihalkovics in the terminology of 
the frog’s nasal cavity. Seydel called the entire anterior por- 
tion of the cavum inferior Jacobson’s organ, while the writer 
considers Jacobson’s organ in the frog as a blind sac com- 
municating with the cavum inferior. 

The function of Jacobson’s organ in the amphibia probably 
serves as an olfactory control of the contents of the oral 
cavity, while the socalled maxillary sinus serves as a passage 
for the conduction of the expiratory air current. The glands 
supplying Jacobson’s organ probably serve to wash away for 
eign bodies with their secretion. Moreover, this secretion 
may be necessary for the olfactory function, although the 
function of Jacobson’s organ up to the present time has not 
heen settled definitely. Hamlin found that an increase in 
hlood pressure caused an expulsion of the contents of Jacob- 
son’s organ in rabbits, and fall of blood pressure caused a 
sucking in of air. 

Further studies on the comparative anatomy of the nasal 
structures of higher vertebrates are now under way and will 
he reported by the author in the near future. 
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Fig. 8. Amphiuma tridactylum. 
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Fig. 12. Salamander ( Plethodon Glutinosus ) 
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Fig. 13. Salamander ( Plethodon Glutinosus ) 
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Fig. 19. Frog (Rana Pipiens). 
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XL. 


TRACHEOTOMY: SOME OBSERVATIONS AND 
EX PERIENCES.* 
By Mervin C. Myerson, M. D.,t+ 
New YorK. 


The term tracheotomy was first suggested by Laurence 
Heister,’ in 1768. 

Up to this time the operation was called laryngotomy and 
bronchotomy. The first specific description of this operation 
can be traced back to the early Roman times. We are led to 
believe, however, that the operation was practiced much earlier 
than that. 

Diphtheria had more to do with the development of the 
operation than any other condition. The first successful tra- 
cheotomy for diphtheria is credited to Bretonneau, in 1825, 
although Home is credited with having performed this opera- 
tion in a case of croup in 1765. Prior to this time opening of 
the larynx or trachea was carried out principally for foreign 
bodies and for intense angina. The work of Bretonneau was 
quickly taken up by others, among whom was his pupil Trous- 
seau. The indications for this operation were apparently not 
very well defined, for in many of the earlier works one sees 
tracheotomy advocated for cases of drowning. 

The development of this operation constitutes a fascinating 
chapter in the history of medicine.t 

Various methods were devised to overcome dangerous or 
objectionable features of the operation. For more rapid opera- 
tion, a trocar and cannula were used by a few. To overcome 
excessive bleeding, the cautery or chemical agents were used 





*From the Department of Laryngology, Mount Sinai Hospital. 
fRead before the American Laryngological, Rhinological and Otolo 
gical Society, Atlantic City, May 28th, 1930. 

¢Two volumes of reprints on the subject, collected by Dr. Lewis 
Stephen Pilcher, and presented to the Kings County Medical Society 
Library of Brooklyn, are unusual for their content and the period 
which they cover. 
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to perform the operation. Some used the cautery after the 
tissues had been cut. To eliminate the possibility of erosion of 
the innominate artery, soft rubber tubes were advocated to be 
used as cannulze. One author performed tracheotomy and then 
approximated the skin and tracheal edges so that a cannula 
Was not necessary. 

Tracheotomy is required to overcome obstruction to the pass- 
age of air through the larynx or upper trachea. One could list 
many causes for obstruction in this region. The laryngologist 
must, of course, be conversant with local changes in these 
structures and the diseases which may cause such changes. 
These changes are caused by paralyses, various types of in- 
flammation, and infiltration, foreign body lodgment, wounds 
and pressure from without. 

Tracheotomy is usually a procedure which is urgently re- 
quired. Occasionally it is performed as a matter of expediency 
or of choice, preparatory to some other operation. Tracheoto- 
my is sometimes performed as a preliminary to thyrotomy 
where a large amount of bleeding is anticipated. Or this 
operation may be advisable as a preliminary to an extensive 
endolaryngeal procedure by means of the suspension apparatus. 

Today, because of the universal recognition of the value of 
bronchoscopy in foreign body work, tracheotomy is not re- 
sorted to for bronchial foreign bodies as it formerly was. It 
is, however, employed by some in the delivery of movable 
foreign hodies in the trachea. Some experiences with movable 
foreign bodies in the trachea have caused the writer to open 
the trachea in all cases of this kind. It has been found greatly 
to the advantage of the patient to deliver the intruder through 
a tracheal incision, rather than to attempt its removal by means 
of a tracheoscope or bronchoscone. Such foreign bodies as 
beads, peas, beans, plum stones are more readily removed 
through an opening in the trachea than by means of peroral 
endoscopy. This stand is acceptable to many bronchoscopists 
and does not meet with the approval of others. One must 
decide for himself what it is best to do under given circum- 
stances, and his decision is dependent upon his judgment. 
hacked by his training, knowledge and experience. 

There are two reasons why tracheotomy should be performed 
when an ovoid or round foreign body is shooting back and 
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forth in the trachea. [irst, there is usually such a severe re- 
action on the part of the subglottic mucous membrane which 
is being struck by each movement (shot) of the foreign body 
that tracheotomy is usually necessary even if the intruder is 
readily extracted from the trachea. 

The second reason is that this type of foreign body 1s very 
difficult to grasp and usually requires extra manipulation. Such 
being thé case, the trauma of the manipulation is added to the 
trauma which the foreign body has caused and urgent laryn- 
geal dyspnea ensues. Where the foreign body is a bead, bean 
or pea, the mere opening of the trachea will permit the patient 
to cough the intruder out. The tracheal tube is removed within 
forty-eight to seventy-two hours and recovery is uneventful. 


The question of when to perform a tracheotomy is as im- 
portant as the operation itself, for if too long delayed tracheot- 
omy may be performed in vain. This has been known for cen- 
tries, yet we see cases where the operation is withheld until 
the patient can no longer react favorably to the opening of the 
trachea. The storing up of an excess of carbon dioxid in the 
blood and the gradual loss of oxygen from the blood and 
tissues soon bring the patient to a state where his respiratory 
center can no longer react. 

Haldane? says that if the amount of carbon dioxid in the 
blood is greatly reduced by artificial respiration there occurs 
an apnea and the animal dies from want of oxygen, without 
breathing. He calls attention to the fact that voluntary forced 
breathing causes apnea; that as a result of the combined 
stimulus of carbon dioxid and the lack of oxygen, the hemo- 
globin runs down so low that the lips and face of some persons 
become alarmingly blue before breathing begins. In speaking 
of the experiments of Yandell Henderson along these lines, 
Haldane says: “When the carbon dioxid pressure is reduced 
below a certain point in the respiratory center the latter ceases 
to respond even to the extremest stimulus.” 

Negus® says: “It is apparently the sudden withdrawal of 
carbon dioxid from the alveolar air and the consequent in- 
activity of the respiratory center, temporarily set to respond 
to a less alkaline blood reaction caused by the higher percent- 
age of carbon dioxid, that leads to danger in tracheotomy.” 
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Ilere Negus discusses the matter of patients dying as a result 
of the late opening of the trachea. 

On the other hand, there are occasions when it is well to 
spare the patient a tracheotomy. This is especially true in in- 
dividuals who are seriously ill with some disorder other than 
partial obstruction to the airway, or where local conditions 
of inflammation, especially, make it desirable to avoid surgery 
in the immediate locality. In Ludwig’s angina it is always 
desirable to avoid tracheotomy if possible. Here we are deal- 
ing with a streptococcic infection of the floor of the mouth, 
and incision into the uninfected deep planes of the neck should 
he avoided if possible. In such cases, when edema of the laryn- 
geal structures develops and there is interference with the 
airway, it has been the writer’s practice to introduce a silk 
woven catheter, 20 to 28 French, into the trachea by means of 
direct laryngoscopy. The catheter is made fast to the skin 
of the face and is removed at the end of twenty-four to forty- 
eight hours, when the edema has usually subsided as a result 
of operation by the surgeon. 

On two occasions I have sat at a bedside all night with the 
hope of avoiding tracheotomy in a child. Tracheotomy was 
avoided, but it is questionable whether the suffering of the 
patient and the anxiety of the physician in such cases should 
not decide in favor of operation. 

There are certain conditions in which tracheotomy is some- 
times erroneously performed. One should not permit himself 
to be hastily impressed into performing this operation upon 
patients who are dyspneic because they are terminating from 
a cardionephritic condition, a fibroid phthisis, or, in the case 
of infants, a polioencephalitis involving the respiratory center, 
or an extensive pneumonia. In all these conditions, especially 
in a pneumonia which is sudden in onset and which spreads 
rapidly and is very extensive, there may be an intense dyspnea, 
with or without cyanosis, which may mislead one into assuming 
that a laryngeal or upper tracheal obstruction exists. In all 
patients where the question of tracheotomy is considered, the 
routine examination with the stethoscope over the open mouth 
and over the trachea elicits what is probably the most valuable 
diagnostic sign. Inspiratory stridor is heard below the larynx. 
Fxpiratory stridor is heard at the open mouth. The point of 
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maximum intensity of the inspiratory sound will help localize 
the approximate point of obstruction. Retraction, real or ap- 
parent, may be present because of severe dyspnea or because 
of obstruction within the chest, not necessarily laryngeal or 
upper tracheal obstruction. Retraction of the suprasternal, 
supraclavicular, infrasternal and intercostal areas is always 
present in severe obstruction to the larynx or upper trachea 

The recent addition of the oxygen tent and the oxygen 
chamber to our equipment for the treatment of cases of 
respiratory distress has eliminated the necessity for many 
tracheotomies. Vinson‘ has repeatedly stressed the value of 
this adjunct following the extraction of foreign bodies from 
the bronchi of infants or young children. Our experience has 
heen the same as that of Vinson. He places all infants and 
young children who have been bronchoscoped into the oxygen 
chamber immediately after bronchoscopy. 

Moersch and Boothby® are enthusiastic advocates of this 
therapeutic agent. 

The employment of the bronchoscope to pipe air down to 
the lung of a suffocating patient as a preliminary to trache- 
otomy has eliminated the necessity for rapid tracheotomy and 
its disadvantages. Lynah*® and Arrowsmith used this form of 
preliminary intubation several years ago, and the writings 
of Gill and Lewis have brought this procedure to the atten 
tion of the profession. Jackson advocates this procedure. 

The use of the bronchoscope as an aid to tracheotomy is 
not without its dangers. If the bronchoscopist is not suf- 
ficiently adept in handling the tube, the manipulation, together 
with the delay, may cause him to lose his patient. The broncho- 
scope must be passed rapidly, and the respiratory distress must 
not be increased by unnecessary or awkward manipulation. | 
have seen a patient with carcinoma of the larynx expire while 
repeated attempts were being made to pass a bronchoscope 
through his larynx. In this case there was sufficient space for 
the passage of the bronchoscope, but the operator could not 
find the larynx quickly enough. This, of course, should not 
occur in the hands of a skilled bronchoscopist. Therefore, bron- 
choscopy as a preliminary to tracheotomy for urgent dyspnea 
should he performed only by one who can be certain to pass 
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the tube. This is one place where repeated attempts must not 
he permitted. 

When the bronchoscope is passed, however, the operation 
of tracheotomy is greatly simplified, for an emergency proce- 
dure has then been transformed into a deliberate one. 

For emergency relief as a preliminary to tracheotomy, the 
indirect cannula or life saver of Mosher and the laryngeal 
tube of Schrotter are worthy of mention. The Schrotter 
tube, being made of hard rubber, has the disadvantage of 
breaking when severely stressed. It is also very difficult to 
manufacture. It is therefore suggested that metal tubes of the 
same shape and suitable sizes as the Schrotter tubes would 
be of advantage. 

In Case 4, a Schrotter tube was passed through the severely 
obstructed larynx of a patient who was transported ten miles 
with the tube in place to the hospital where tracheotomy was 
performed. The hard rubber tube broke off at the incisors and, 
therefore, added to the difficulty of steadying it in place. 

The value of operating along the exact midline of the neck 
was recognized by all the earlier writers. Present day surgery 
makes the operation of tracheotomy simple and without dif- 
ficulty or complication. Median and low tracheotomy are 
practiced universally today. As time goes on high tracheotomy 
will be mentioned mainly to be condemned, and will be re- 
served for cases where a stab through the cricothyroid mem- 
brane is imperative to save life. 

A midline incision with division of the fascia and separation 
of the pretracheal muscles and exposure of trachea, always 
staying in the midline, is the key to successful tracheotomy. 
Either resection of the isthmus of the thyroid gland or pushing 
it up out of the way can be practiced if this structure happens 
to be in the path of the operation. One can expose the cricoid 
area, together with the upper tracheal structures, and make a 
transverse incision into the pretracheal fascia. This will permit 
the passage of a pair of Mayo scissors behind the thyroid 
isthmus, at the same time elevating the pretracheal fascia from 
the trachea, then double clamping and resection of the isth- 
mus, followed by suture ligature, will take that structure out 
of the field of operation. The trachea will then be exposed 
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and incision in the region of the fourth and fifth rings can be 
carried out. In the operation, as practiced by the writer, the 
cricoid area is not exposed purposely. In only an exceptional 
case has it been found necessary to cut through the thyroid 
isthmus. As a rule, this structure can be readily pushed up 
out of the way. The excision of a portion of the central area 
of the tracheal rings has been found of value in more easily 
and properly placing the tracheal tube. Pieces of cartilage are 
frequently broken off from the tracheal rings when only an 
incision is made preliminary to inserting the tube. 

The postoperative care of these patients is important. Intelli- 
gent nursing is of great value. Tracheotomy patients usually 
have a reaction that is in direct proportion to the acuteness 
and the degree of obstruction which comés on rapidly rather 
than gradually. They invariably develop a tracheobronchitis 
after operation. This is evidenced by the increased bronchial 
secretion and its greater viscosity. This condition is sufficient 
to cause a rise of the temperature to 102 or 103 and an increase 
in the rate of respiration. 

A diagnosis of pneumonia is frequently made, only to be 
proven erroneous by the return of the temperature to normal 
or almost so within forty-eight hours. 

The use of a suction apparatus and a catheter which will 
not completely block the tracheal tube is imperative and is as 
essential as the scalpel is for incising the skin. The frequency 
of the application of the suction should be dependent upon the 
quantity of fluid that accumulates in the tracheobronchial 
tree in a given time. Some cases require the application of 
suction quite frequently, while others need very little of it. 
We have been instructing our nurses to listen over the tracheal 
tube for coarse rales or a delicate gurgling sound that denotes 
an accumulation in the bronchi. A fixed rule for the frequency 
of suction insures its use, but also exposes the patient’s respira- 
tory tract to unnecessary trauma. The room should be kept 
at a temperature of 70 degrees Fahrenheit. 

Steam vapor is of value in a room that is known to be 
too dry, or in a case where the bronchial secretions have a 
tendency to become inspissated. In the average case the em- 
ployment of steam has no special value. Barling,’ who had a 
considerable experience with tracheotomy cases, expressed the 
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same sentiment almost fifty years ago. He observed that 
moist warmth depressed the patient, and that the condensing 
steam made the bed clothing wet. 

The use of a wet sea sponge or a curtain of several layers 
of gauze over the tracheal tube orifice is of value. The writer 
has always preferred four or five thicknesses of gauze sus- 
pended by a piece of tape or bandage tied about the neck. The 
gauze can be replaced when soiled, while the sponge must be 
washed frequently, and is not as easily handled. 

Patients who are destined to wear their tubes permanently 
‘an be taught to use some form of speech apparatus, such as 
that devised by Mackenty. One of my patients with an appar 
ently cured carcinoma of the thyroid gland uses such an appa 
ratus to great advantage. 

The following cases are cited as interesting and unusual: 

Case 1—S. A., male, white, age 43, had an emergency tra- 
cheotomy performed with the aid of a preliminary broncho 
scopy by means of the Yankauer-Killian 9 mm. tube. He had 
heen hoarse for three months, he had painful phonation for 
one and a half months, a loss of weight of thirty pounds dur- 
ing the past three months, and sleeplessness, because of dysp- 
nea, for the past two weeks. He had been operated upon five 
years before for rectal fissure. During the past year he had 
used his voice excessively for twelve hours a day as a bus 
starter. Three months ago he was referred to a hospital, where 
he received three radium applications, the last application 
heing made to his neck two weeks prior to the time of 
admission. 

I“xamination revealed that the right eye was the seat of an 
old keratoiritis. Chest examination showed that there were 
diminished breath sounds and crackling rales at the right apex 
The larynx revealed marked swelling and edema of all the 
visible structures; the vocal cords could not be seen. The 
\Vassermann reaction was reported as four plus. The sputum 
was negative for tubercle bacilli. X-ray study showed what 
was interpreted as disseminated tuberculosis of the lung. 

The provisional diagnosis was carcinoma of the larynx. 

\ specimen removed from the larynx was reported as acute 
inflammatory tissue. A second specimen removed five days 
later was reported back tuberculosis. 
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The patient was discharged after remaining in the hospital 
thirty-six days with a cannula still in his trachea. At the time 
of discharge there was considerable thickening of both false 
and true vocal cords, and the air space was insufficient to per 
mit decannulization. Two months later, however, the tracheal 
tube was removed without incident. The larynx was function 
ing perfectly, except for slight thickening and some irregu 
larity of both true cords and the left arytenoid region. 

Comment.—This case was originally treated for carcinoma 
because it was not thoroughly studied. We were not certain 
of the absence of carcinoma, despite the other findings, until 
a biopsy was performed. The importance of proper and com- 
plete study cannot be overestimated. Complete rest of the 
larynx from its speech and respiratory function was of real 
value in overcoming the local reaction in this case. 

Case 2.—M. T., female, white, age 21, was admitted to the 
hospital, where emergency tracheotomy was performed. She 
had great difficulty with breathing for the past three days, had 
been hoarse for two months, and was experiencing a burning 
sensation in the throat for the same period of time. She was 
in her eighth month of pregnancy. 

Her past history revealed that she had been in a tuberculosis 
sanitarium two years ago for five months. 

Tracheotomy was performed after a preliminary broncho 
scopy with a 7 mm. Yankauer-Killian bronchoscope. 

The chest examination revealed fine rales in both apices. 
and X-ray of the chest showed infiltration of both upper lobes. 
The Wassermann reaction was negative. Three days after 
operation premature delivery of the infant was carried out. 
Cauterization of the edematous epiglottis and arytenoids was 
instituted. This was done twice, seven days apart. Two weeks 
later the patient was decannulated. She was discharged with 
a well functioning larynx and the edematous reaction had dis- 
appeared after six weeks. 

Comment: This case demonstrates what is well known, 
namely, that pregnancy aggravates tuberculosis of the larynx. 
The beneficial influence of tracheotomy upon tuberculosis of 
the larynx is demonstrated. 

Case 3.—F. P., female, colored, age 36, was seen on the 
pneumonia service of Dr. Bullowa at the Harlem Hospital. 
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ller entire right chest was involved in a lobar pneumonia. 
Nine days after admission, when her pneumonia was appar- 
ently subsiding, she developed slight hoarseness. Two days 
later the chest was clear, but slight hoarseness persisted. Dur- 
ing the afternoon of this day she developed marked inspiratory 
stridor. 

Direct laryngoscopy revealed a generalized edema with very 
little air space. Tracheotomy was performed by Dr. Kleinfeld, 
after a preliminary bronchoscopy. Three days later examina- 
tion revealed a patch of white exudate in the region of the 
vocal process of the left arytenoid. The left arytenoid was 
swollen two and one-half times its normal size, with edema 
extending into the aryepiglottic ligament. The right arytenoid 
was also somewhat edematous. Six days after tracheotomy 
the edema of the right arytenoid had subsided. The left ary- 
tenoid was markedly infiltrated and immobile, and presented 
a granuloma on its anterior aspect. The granuloma became 
smaller but the swelling in the left ventricle persisted. 

\ Kahn test for lues was reported as positive. Antiluetic 
treatment was instituted. The process in the larynx disap- 
peared rapidly. The patient was decannulated and discharged 
as cured within a month. At the time of discharge there was 
some thickening and loss of motion of the left arytenoid. 

Case 4.—W. M., male, white, age 34, was sent into the hos- 
pital during the night after the writer had placed a Schrotter 
tube into his larynx. Tracheotomy was performed with this 
tube in place. The patient was seen at home, four years before, 
where he had a progressive laryngeal obstruction due to what 
appeared to be a generalized edema of the larynx. He was 
hospitalized and scarification of the edematous areas was car- 
ried out as an emergency measure. The edema disappeared. 
Breathing was again unimpaired. 

Examination disclosed a slightly distorted right false cord 
and a thickened right arytenoid. Lues was thought of, but 
repeated Wassermann tests were negative. A provocative Was- 
sermann test revealed a one plus reaction. Salvarsan was 
given intravenously, and the patient developed a lung abscess 
following one of the intravenous administrations. This lung 
suppuration was cured by bronchoscopy. The patient refused 
further antiluetic treatment. Two years later he returned with 
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a large ulcer on either leg. These were definitely luetic and 
healed after protracted antiluetic therapy. He felt so well 
that he disregarded the treatment outlined for him. He ac- 
cordingly came back one day, rather hoarse. [Examination 
revealed the presence of an edema of the right side of the 
larynx spreading across to the left arytenoid. He was referred 
for immediate antiluetic treatment. Two days later he was 
seen early in the morning. He had apparently stopped breath- 
ing when the writer forced an indirect Schrotter tube down 
into his larynx. Tle was taken to the hospital, where trache- 
otomy was performed and antiluetic treatment in the form of 
hismuth given. .\fter the first intramuscular dose the edema 
disappeared rapidly. Twenty-one days aiter tracheotomy the 
tracheal tube was removed. He now has a markedly distorted 
larynx, both true cords being irregular and the right arytenoid 
fixed. 

Comment on Cases 3 and 4: Luetic involvement of the 
larynx is uncommon, since the Wassermann reaction and mod- 
ern antiluetic therapy have come into use. The appearance 
of increasing edema of the larynx should lead one to suspect 
lues. When tuberculosis and carcinoma are ruled out it is well 
to give antiluetic treatment, even in the presence of a negative 
\Vassermann, in some cases. 

Case 5.—M. F., male, white, age 12 months, had had a 
croupy cough for two weeks with increasing dyspnea. On 
admission there was severe inspiratory dyspnea. 

yronchoscopy revealed a sliglt exudate on the walls of the 
trachea and bronchi, and a narrowing of the lumen due to a 
moderate degree of edema. The ovening of the right main 
bronchus was reduced to about two millimeters, owing to the 
swollen mucosa. No foreign body was seen, but the mucosa 
of the entire bronchial tree was markedly reddened. After 
bronchoscopy dyspnea and cyanosis were markedly increased. 
This necessitated tracheotomy, which gave apparent relief. At 


the time of tracheotomy, a | hours aiter the bronchoscopy, 
subglottic edema was noted. The child was placed in an oxygen 
tent but expired fourteen bours later. 


\utopsy revealed diffuse bilateral mucofibrinous bronchitis 
with atelectasis of both upper lobes and part of the remaining 
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lobes. Bacteriologic examination revealed a short chain strep- 
tococcus. 

Comment: This was a case of streptococcic tracheobronchitis 
in which sudden and intense dyspnea misled us into suspecting 
the presence of a foreign body. 
age 65, had been suffering 


Case 6.—C. R., female, white, 
She was admitted to 


with diabetes for the past three years. 
the hospital because of acute respiratory distress, and pre- 
sented marked dyspnea with some cyanosis. The laryngeal 
examination showed that both cords were in the midline. There 
was an inability to abduct. Diagnosis: Bilateral abductor 
paralysis. 

Two weeks ago she first became hoarse and later became 
dyspneic. The hoarseness lasted two days. She had a good 
speaking voice when first seen at the hospital. 

The Wassermann reaction was found to be four plus. 
after a preliminary broncho 
immediately relieved. Treat- 
and diabetes. The local laryn- 
decannulization was possible 


Tracheotomy was performed 
scopy. The acute distress was 
ment was instituted for the lues 
geal picture cleared up, and 
twenty davs after tracheotomy. The patient was discharged 
with an apparently normal larynx. 

Comment: The restitution to normal of a larynx which was 
previously involved in a bilateral abductor paralysis has been 
reported hut is very uncommon. 


Case 7.—R. F.. female, white, age 50, was in good health 


until nine months ago, when she noticed that her neck was 
stiff. and that her face was swollen and she was unable to 
rotate her head. During the past three months she had suf- 
fered severe attacks of dyspnea. She also complained of a non- 
productive, spasmodic cough. At the beginning of her illness 
an X-ray examination revealed a mediastinal shadow. X-ray 
therapy caused her symptoms to disappear, but three months 
ago they returned. A mass appeared on the right side of the 
neck, and cough and slight expectoration were present. At 
this time she complained that food appeared to stick at the 
level of the upper end of the sternum (upper thoracic open- 
ing). At this time stridor was present during inspiration, and 
attacks of dyspnea were frequent. 
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Examination of the larynx on the day after admission 
showed the presence of a right recurrent laryngeal paralysis. 
Twenty days later the other side of the larynx was involved in 
a similar manner so that the patient now presented a bilateral 
recurrent laryngeal paralysis. Bronchoscopy disclosed a tra- 
chea turned somewhat to the left. At a point twenty centime- 
ters from the upper teeth the left tracheal wall showed an 
irregular infiltrative process, submucously placed, apparently 
extending from without. No bronchial compression or endo- 
bronchial disease was found. 

Tracheotomy was performed with the bronchoscope in place. 
The trachea was found twisted so that the right lobe of the 
thyroid gland occupied a middle position. It was found neces- 
sary to resect a portion of this structure. 

Qn the sixth day after tracheotomy there was sudden and 
copious bleeding from the tracheal wound and the patient 
ceased to breathe. A large vessel had evidently become eroded 
hy the malignant infiltration. 

\utopsy was not obtainable. It was thought that the pa- 
tient probably had a sarcoma of the mediastinum with involve- 
ment of a right subclavian gland to account for the bilateral 
recurrent nerve involvement. 

Comment: A bilateral recurrent laryngeal nerve paralysis 1s 
extremely rare. 

Case 8.—R. M., female, white, age 4 months. Eight weeks 
ago the baby became hoarse. Four weeks ago the glands of 
hoth sides of the neck became swollen, and at this time respira 
tion became noisy. 

()n admission a large swelling was palpable in the pharynx 
on the right side. This proved to be an abscess, which was 
opened, and about two drams of pus were evacuated. Three 
davs after admission the le/t upper chest, posteriorly, was dull 
to percussion. At this time the hemoglobin was 85 per cent, 
and there were 19,600 white blood cells with 78 per cent of 


polymorphonuclears. The spleen was palpable. A few days 
later a serosanguinous disclarge was seen to be coming from 
the right ear, and the left car drum was found to be full. The 
child became intensely dyspneic on the seventeenth day. Tra 
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cheotomy was performed by Dr. Kleinfeld, but the child died 
a few hours later. 

Autopsy revealed a right retropharyngeal abscess cavity 
empty and almost healed; purulent exudate in both ethmoid 
regions; purulent bronchitis with bronchopneumonia of all 
lobes. Pus from the ethmoid regions and bronchi showed 
streptococcus viridans on culture. 

Comment: Tracheotomy was performed in this case because 
of the intense dyspnea which the child developed. This dyspnea 
was due to an involvement of all the lobes of the lung in a 
bronchopneumonia. The coincidence of ethmoidal and bron- 
chial suppuration is noted. Tracheotomy was not indicated. 

Case 9.—S. G., male, white, age 43, became hoarse four days 
hefore admission and at the same time he experienced some 
difficulty in swallowing. He was now quite dyspneic and pre 
sented an inspiratory stridor. 

Direct laryngoscopy revealed a large acutely edematous 
swelling of the left arytenoid region and aryepiglottic ligament, 
extending downward into the larynx and overhanging the 
elottis. This edematous area was punctured and a few drops 
of pus were evacuated. Forty-eight hours later the patient 
again developed urgent dyspnea, and tracheotomy was decided 
upon. Bronchoscopy was performed preliminary to tracheoto- 
my. During the tracheotomy a small amount of pus was evacu- 
ated in the left lateral cricothyroid region. The patient re- 
mained in the hospital about two weeks and was sent home 
vith the tracheal tube in place. Two months later decannuliza- 
ion was carried out. The left side of the larynx was found to 
he fixed, the left arytenoid slightly thickened, and the left ary- 
epiglottic ligament slightly shortened. One year later the same 
picture is present, with perhaps a little jess thickening of the 
involved structures. 

Comment: The abscess of the larynx in this case was very 
likely due to a bone or other sharp foreign body which carried 
infection with it. No foreign body was seen at any time. 

Final comment: Several phases of the operation of trache- 
otomy are considered and nine interesting cases are cited. 


12 East 86TH STREET. 
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\ PLEA FOR MORE CONSERVATISM IN THE 
TREATMENT OF NASAL ACCESSORY 
SINUS INFECTIONS. 

By Wittiam WeEsLey Carter, A. M., M. D.,7 
NEw YORK. 


In no department of surgery has more ingenuity in the plan 
ning of operations been displayed than in that of nasal acces 
sory sinus surgery, and in no field have physiologic considera 
tions been more often ignored or subsidized to mechanical 
devices that have destroyed tissues that could not be replaced 
and effected undesirable anatomic changes that could not be 
effaced. Besides this, the dangers attendant upon radical sinus 
surgery are constant and unavoidable, and | feel that they are 
not sufficiently stressed by writers upon this subject. One 
should never lose sight of the fact that these operations are 
major procedures and that when the frontal, the ethmoids o1 
the sphenoid, especially, are involved, the danger of menim 
gitis is a menace that must be recognized by every surgeon 
doing this work, however, skillful and experienced he may 
be. We all know this, and we also know that published statis 
tics fall far short of giving a correct estimate of the seriousness 
of this hazard 

Some of the operations devised for the relief or cure of pan 
sinusitis are marvels of ingenuity and are based upon accurate 
knowledge of the anatomy of the parts and a true conception 
of the drainage problems. Some of the results of these pro 
cedures, however, show that enthusiasm over the efforts to 
secure mechanical perfection has caused the operator to de 
stroy much healthy tissue that might have been saved, tissue 
that had its definite function to perform, a function that could 
never be fulfilled by the scar tissue which follows its removal 

*Read before the New York Medical Union, March 25th, 1930 

*From the Department of Otolaryngology, Bellevue and Alli 
Hospitals 
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| have been interested in sinus surgery for many years, and 
during this time, having had at my disposal excellent clinical 
facilities, | have performed practically every operation advo- 
cated by those whose operative acumen was recognized and 
whose clinical experience entitled them to speak with as much 
authority as a medical or surgical subject may be discussed, 
with true regard for clinical facts, and we know that this is 
limited, for all of our work, whether it be a medical or surgical, 
is passed upon by Nature, that inflexible arbiter of all of our 
efforts. 

In all operative procedures the dramatic, artistic and even 
the mechanical appeal must he subsidized to the good of the 
patient. If relief or cure can be secured by means of a pro- 
cedure possessing mechanical and artistic merit, then so much 
the better, but clinical results, regardless of the method, must 
always be considered of paramount importance. 

Now let us approach this subject in a practical manner, with 
an open mind and one not to be affected by either professional 
or scientific pride or any other consideration that does not bear 
directly upon clinical results. What are the nasal accessory sin 
uses, anyway? In anwsering this lam going to disregard ana 
tomic minutia and the esthetic embellishments with which they 
are usually invested by those of us who specialize in this field 
and say that they are essentially air pockets, connecting with the 
nose by means of tortuous ducts, or else ostia, as in the sphe 
noid and maxillary sinuses, and many of the ethmoid cells, 
so placed that the laws of both hydrostatics and gravity oppose 
natural drainage. Werecord the truth when we admit that it 
is chiefly as a menace that they merit our attention. But 
“thereby hangs a tale,” for when these sinuses become infected 
and their mucous membranes so congested that they become 
closed cavities, as in acute conditions, or permanent foci of 
infection when chronicity is established, then our responsi- 
hility begins and our ingenuity in giving relief is called into 
play. 

Operative measures in acute sinusitis are not to be consid 
ered, the danger of meningitis and pyemia is great, and besides, 
owing to tumefaction of the tissues, even minor attempts at 
drainage would not bring relief. The urgency of the symptoms 
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in an acute exacerbation of a chronic condition may call for 
immediate surgical drainage, but no more radical procedure 
is permissible at this time. 

Now when it comes to the treatment of old chronic inflam- 
mations of the sinuses by radical operative measures, | have 
some sad admissions to make, and having seen some of the re- 
sults secured by my most celebrated confreres, I feel that my 
song of lamentation could easily become a mighty chorus. 
Many, very many radical operations, by whatever name they 
may be designated, upon the frontals, the ethmoids and sphe 
noid and even the maxillary sinuses, done by men of distinc 
tion, adequate clinical experience and consummate manual dex 
terity, leave scabbing, granulating areas, glistening and dry 
or bathed in ever present foul smelling purulent debris that 
constitutes a menace to the health and happiness of the patient 
as long as he lives. We speak with careless joy of having ex 
enterated the ethmoid body and having obliterated the frontal 
sinuses and of having successfully converted the maxillary 
antrum into an alcove of the nasal cavity. These are all me 
chanical achievements accomplished by skillful hands, But 
vhat of the aftermath? We may or may not be able to follow 
in its wake in every instance and note the final results, but 
if we have examined some of these patients and noted their 
postoperative history, our conclusions surmount the hazards 
of a guess that very few are cured by extensive operations 
upon the sinuses. 

Bare bone does not procure for itself another periosteum, 
nor does it remain alive. Ciliated epithelium, once destroyed, 
is never regenerated. Normal mucus glands do not reappear 
in the scar tissue which follows the destruction of mucous 
membrane, nor is this scar tissue capable of performing any 
physiologic function. 

The sequence of events in sinusitis are the same as in those 
of inflammation in any other part of the body. First, there is 
congestion, which if it continues long enough, is followed by 
hyperplasia and hypertrophy after the inflammatory process 
has become chronic. Later this stage of hypertrophy is fol 
lowed by atrophy and degeneration. Sinuses that have been 
subjected to repeated attacks of inflammation will show under 
the X-ray a thickened lining mucous membrane. This is best 
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brought out by first washing out the sinus and then injecting 
it with lipiodol before making the exposure. In these chronic 
cases polypi will frequently be found in the antrum and espe- 
cially the ethmoid area. But even if polypoid degeneration has 
taken place, it is no indication that the mucous membrane 
should be ruthlessly curetted away and the bony walls of an 
infected cavity left bare. Under such circumstances what 
chance has Nature to effect a cure? We may conservatively 
say none. We have no more right to scrape away the thick- 
ened mucous membrane of the sinuses than we have to destroy 
the mucous membrane of the nasal cavity. The thickened 
membranes which we are now discussing are due, not to patho- 
logic conditions originating within these membranes, but t 
the stimulation of an irritant, usually an infection in the cavity 
which they line. Therefore, the logical, and 1 may say the 
practical cure for sinusitis is the elimination of the irritant, 
which, in the majority of instances, may be accomplished by 
conservative operative measures, if necessary, for the purpose 
of promoting drainage, by proper local treatment and by 
strengthening the vital resistance by medication and hygienic 
measures. 

Polypi must be removed, for not only do they interfere 
with drainage, but this tissue has already passed beyond the 
realm of redemption. The simple removal of these with the 
snare, however, is not curative, for we all know that they 
recur with remarkable celerity, especially in the ethmoid re 
gion. They are associated with disease of the underlying hone 
which may be found bare and friable. A discussion of the 
pathology of polypi does not come within the scope of this 
paper; suffice it to say, however, that fibrotic changes in the 
mucoperiosteum, attended by arteriosclerosis, is always pres 
ent, together with a rarefying and occasionally a condensing 
osteitis of the cell walls. The foul odor present in most of 
these cases speaks eloquently of dead bone. Where there is 
long continued suppuration attended by insufficient drainage. 
polypi are nearly always present, especially if the patient is 
past middle age. These furnish prima facie evidence that the 
hony walls of the cells are extensively involved and devitalized 
hone is certain to be found. Polypoid degeneration, however. 
is an independent condition: the presence of polypi, by their 
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irritation and interference with drainage, invites infection and 
favors its progress. The true polyp is not the result of infec- 
tion in the sinuses; it is due to pathologic changes in the deeper 
layers of the periosteum which are primary in their origin. 

‘rom what I have said, it is clear that permanent relief can- 
not be expected without the removal of the dead bone and 
hopelessly diseased tissue. The removal of this, however, does 
not conflict with my view, that destructive operative procedures 
should not extend beyond the limits of the diseased area. 
This limit, it is unnecessary for me to say, is not always easy 
to determine, but it is better to fall short of removing all of 
the dead bone than to go too far and destroy mucous mem- 
brane capable of recovery after the underlying, dead bony 
cell wall has sloughed away or been absorbed. This recovery 
of mucous membrane, under prolonged local treatment, | have 
noted on many occasions. 

There are some cases of sinus disease where the choice be- 
tween two evils lies in favor of the radical operation, but 
these should be most carefully culled from those that may be 
relieved by less severe methods, such as conservative operative 
measures for the improvement of drainage, suction, local 
treatment, improvement in hygienic surroundings and careful 
attention to the general health, with the object of increasing 
the resistance to the infection. It is well known that climatic 
changes will sometimes clear up a severe sinusitis very quickly. 

In many cases of long standing sinusitis, attended by polyp 
formation, | have found the following conservative treatment 
satisfactory, and I believe that it, or some similar measure, 
should be given a thorough trial before resorting to the radi 
cal ope ration. 

1. Correct the deflected septum or any other condition in 
terfering with good drainage. 

2. Remove all polypit and uncap the affected ethmoid cells. 

3. If the antrum is serving as a reservoir for pus, make a 
large, permanent opening into the inferior fossa for drainage. 

4. Empty the sinuses by suction twice a week at least and 
apply a 20 per cent solution of argyrol. 

5. Have the patient cleanse the nose each day with physio 
logic solution of sodium chloride, and distill into each nostril 
five drops of 10 per cent argyrol solution. 
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6. Necessary attention should be given to the general health 
of the patient. This may, in some instances, include climatic 
changes. 

Usually this treatment must be carried out for several 
months, but my experience has been that the results are far 
better than those following radical operations, for, even if a 
complete cure is not effected, there has been no unnecessary 
destruction of normal tissue, the patient has been made com- 
fortable, and the nasal cavities have not been converted into 
voluminous caverns, the walls of which are continuously cov- 
ered with pus or scabs. 

| have never seen a case of argyriasis following the long con 
tinued use of argyrol in the nose, and | believe that this occur- 
rence must be extremely rare. 

I trust that this cursory review of so important a subject 
may be considered justified by my earnest desire to impress 
upon my confreres what I sincerely believe to be a fact: that 
radical surgery upon the sinuses is rarely followed by com 
plete cure, my conclusion having been reached from obser 
vation of my own clinical results as well as those of other 
operators. I believe, therefore, that rational conservatism 
should be more rigidly applied when dealing with infections 
of the sinuses. 

2 East 54rH STREET 
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THE UPPER RESPIRATORY TRACT AS A GUIDE 
TO NUTRITIONAL DISASTERS. 


By D.C. Jarvis, M. D., 
3ARRE, VT. 


I might say, by way of introduction, that several papers 
might have been prepared on this subject in earlier years save 
for one thing. 

A number of years ago, while attending the Trudeau School 
of Tuberculosis held annually at Saranac Lake, New York, | 
was assigned as roommate the vital statistician of the state of 
New York. Later, until his untimely death from influenza, 
he was vital statistician for the League of Nations. During the 
six weeks we roomed together he taught me many things. 

[ told him that as physician, having local charge of the 
work of the Committee on Mortality from Tuberculosis in the 
Dusty Trades, representing the National Tuberculosis Asso- 
ciation, | had just completed an examination of the upper 
respiratory tracts of 500 men and had inquired their food se- 
lection representing the three meals of the day. I had also 
examined the upper respiratory tracts of 60 babies represent 
ing the offspring of some of these men, and suspected from 
the work done that a relationship existed between the food 
selection of the individual and the appearance of the upper 
respiratory tract. During the six weeks we were together we 
talked over these observations a number of times. At our part- 
ing he made a number of requests. 

The first request was that on my return home I examine 
the upper respiratory tract and inquire into the daily food se- 
lection of individuals representing the various decades of life. 
Having made these observations, he wished me to correlate 
the observations made on the various ten-year groups one with 
the other. 

The second request was to study in like manner groups liv- 
ing in a city environment, groups living in the environment 
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of the country and those living in a public institution and to 
correlate the observations. 

The third request was the following: If food selection in- 
fluenced the appearance of the upper respiratory tract, then 
it likewise probably influenced the well being of the individual. 
[ was to endeavor to discover whether a syndrome existed and 
whether a relation existed between the food selection, the syn- 
drome and the appearance of the upper respiratory tract. 

The fourth request included the following: If my observa- 
tions, deductions and conclusions had been correctly made and 
the various problems in multiple correlation correctly done, 
then I ought to be able, after an examination of the respira- 
tory tract, to outline to the individual his food selection and 
the state of his well being. A change in food selection ought 
to bring about a change in the appearance of the upper respi- 
ratory tract and cause a change in the state of the well being 
of the individual. 

As a parting request, he asked me to wait from two to four 
years after the completion of the work in order that time 
might test my conclusions. 

It has required fourteen years to carry out these requests. 
[ bring only that which has stood the test of time. In carrying 
out the first request, in addition to studying office and hospital 
patients, | assumed the responsibility of the care of the stu- 
dents of a private school for three years. These students 
ranged in age from fourteen to eighteen and were prepared by 
the school for college. 

In order that I might have contact with an older group, | 
assumed the medical care of students in a private school, hav- 
ing a teacher’s training course. This care was for a two-year 
period. 

In order that I might have contact with a more rugged 
type of individual, I have assumed for five years the medical 
care of a university football squad, traveling with this squad 
on its out of town games in order that I might have a close 
contact with them in a medical way. 

The above groups, plus individuals studied in hospital and 
office, gave the different ten year periods requested. 
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The observations made are as follows: In the group from 
ten to twenty, lymphoid tissue seemed to be present in propor- 
tion as fats were absent from the diet. 


In the group from twenty to thirty, there seemed to be a 
catarrhal discharge in varying amounts, which seemed to be 
dependent upon a lack of proper amount of leafy vegetables in 
the food selection. 

In the group from thirty to forty and upwards, there 
seemed to be a granular condition of the posterior pharyngeal 
wall dependent upon an excess of cereals and foods made from 
flour. 

In doing the problem in multiple correlation between these 
groups, as requested by my friend, I found there was little | 
could hold fast to. While absence of fats seemed to be asso- 
ciated with increase of lymphoid tissue in the ten to twenty 
year period, no such relationship held in the groups beyond 
thirty. 

While a catarrhal discharge in varying amounts seemed de 
pendent upon a lack of leafy vegetables in the twenty to 
thirty group, no such relationship held in the other groups. 

While a granular condition of the posterior pharyngeal wall 
seemed in the thirty to forty group to be dependent on an 
excess of cereals and foods made from flour, no such rela 
tionship held in other groups. 

The only fact remaining after doing my problem in multiple 
correlation was the following: No matter how much the upper 
respiratory tract varied in appearance in the majority of indi- 
viduals without other evidence of clinical disease, there was 
a marked increase in redness of the mucous membrane cover- 
ing the cartilaginous portion of the nasal septum, and to a 
lesser degree that covering the anterior pillars and aryepiglot- 
tic folds when the food selected was of a certain type. 

With this bit of evidence remaining, | did the work all over 
again, this time studying the upper respiratory tract, using 
as a food classification acid and alkaline producing foods. 

Continued observation disclosed the fact that in all groups 
when acid producing food represented the greater part of the 
daily food intake, there was an increase in the redness of the 
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mucous membrane covering the cartilaginous portion of the 
septum and often to a lesser degree an increase in redness of 
that covering the anterior pillars and aryepiglottic folds. In 
individuals selecting most of their food from alkaline pro- 
ducing food, there was an absence of this marked increase in 
redness in the locations mentioned above. 

As a matter of record, the degree of redness has been ex 
pressed in degrees of 1, 2 and 3, using the plus or minus sign 
before each number; plus 3 indicates a fiery redness. Like- 
wise, minus 3 indicates a corresponding pallor. A, B and C 
have been used as designating the locations, A referring to the 
mucous membrane covering the cartilaginous portion of the 
nasal septum, B to the anterior pillars and C to the aryepiglot- 
tic folds. Thus, my friend’s request that I correlate my ob- 
servations brought a different result than otherwise would 
have been possible. 

Let us consider the second request that | study individuals 
living in the environment of the city, others living in the coun- 
try and those living in public institutions. Because of my loca- 
tion in a state, 62 per cent rural in population, it was possible 
to compare the city and the country. 

In order that I might study individuals in a public institu- 
tion, | made weekly visits to the Washington County Tuber- 
culosis Hospital and the Vermont State Hospital for the In- 
sane for a period of six months. In correlating the observa- 
tions made the same conclusions as mentioned under the first 
request held good. City dwellers showed the best upper respi- 
ratory tract. | discovered that fruits, vegetables and milk 
represented an income on the farm and were to be sold to city 
dwellers. Apples were to be made into cider or sold. On a 
few farms having a herd of cows condensed milk was being 
used, all the real milk being sold to the creamery. 

With reference to the third request, that if food selection 
influenced the appearance of the upper respiratory tract, it 
likewise probably influenced the well being of the individual 
and a syndrome existed. In order that this request might be 
complied with, time was taken to inquire the state of well 
being of individuals. With the passing of time it seemed 
possible to work out a syndrome, which was associated with 











588 D. C. JARVIS. 


the selection of acid producing food as representing the 
greater part of the food intake. When this syndrome was 
present there was a marked increase in redness of the mucous 
membrane covering the cartilaginous portion of the nasal 
septum. 

First of all, these individuals were tired all the time. The 
day’s work, instead of being a joy, was something to be gone 
through with. They were irritable and, without wishing to 
be so, were hard to live with. While they participated in the 
three meals of the day, there was no zest for food. They were 
subject to indefinite symptoms in various parts of the body 
which were of short duration, When they ought to be most 
awake, like the middle of the day, they were drowsy. When 
bedtime arrived and they should be sleepy, they were wide 
awake and at their best. Their night’s sleep brought them only 
a moderate amount of refreshment, coming, as a rule, to the 
day's work a bit tired. Their skin was dry and their hair came 
out more than they wished. They were subject to constipa- 
tion and all seemed to have a feeling that a long vacation 
ought to be taken so as to feel right again 

Patients from the rural section remarked that when such a 
syndrome appeared in a farm horse he was turned out to 
pasture, that he might return to his original diet, which was 
the vegetation of the fields. Apparently the above syndrome 
and the associated appearance of the upper respiratory tract 
indicates a return on the part of man to his basic diet which 
consists to a great degree of foods ripened by the sun. 

Let us consider the fourth request, which was the following: 
If my observations, deductions and conclusions had been cor- 
rectly made and the various problems in multiple correlation 
correctly done, then I ought to be able, after an examination 
of the upper respiratory tract, to outline to the individual his 
food selection and the state of his well being. This it seems 
possible to. do. Given an increased redness of the mucous 
membrane in the locations mentioned, it is possible to outline 
to patients the syndrome described as representing the state 
of their well being. Or, given the syndrome, it seems possible 
to outline the appearance of the upper respiratory tract. If 
then the appearance of the mucous membrane is a guide to 
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nutritional disaster, then a change of food selection ought to 
change the appearance of the mucous membrane over the car- 
tilaginous portion of the nasal septum and cause the syndrome 
to disappear. This it does. The time required is from three 
to six months, more generally six months rather than three. 
I-xperience has proven that it is best, when possible, to re- 
quest patients to report at the office once a week for one 
month, then once a month for six months, in order to in- 
struct patients and to observe whether the measures instt- 
tuted are sufficient to produce the desired change in the 
appearance of the mucous membrane of the upper respiratory 
tract and to influence the nutritional disaster syndrome. At 
the end of this time they are requested to report for a check 
up if a return of the syndrome is noted, 

As for the attitude to be assumed towards these patients: 
If the mucous membrane covering the cartilaginous portion 
of the nasal septum is of a fiery redness, noted as plus 3 on 
the patient’s record, then alkaline treatment, the use of citrous 
fruits and alkaline producing foods are all three used. If plus 
2 represents the degree of redness of the nasal mucous mem 
brane then the juices of citrous fruits and alkaline producing 
food are used. If plus 1 represents the condition, then alkaline 
producing food only ts used. 

The usual method where patients live at a distance is to 
give alkaline treatment, a teaspoonful of sodium bicarbonate 
in a glass of warm water at 10 a. m., 3 p. m. and 8 p. m 
This is continued for three days. At the end of this three day 
period a glass of lemonade made without sugar from a half 
a lemon is substituted for the sodium bicarbonate, the lemon- 
ade being continued for three days. Sodium bicarbonate is 
given for one day, then lemonade again for three days, this 
three and one rotation being kept up for one month. In addi- 
tion, a printed list of alkaline producing and acid producing 
foods is given with instruction to select the daily food from 
the list of alkaline producing food rather than from the list 
of acid producing food. At the end of one month the patient 
is requested to report at the office, if possible, for a study of 
the upper respiratory tract. If this is not possible, then a report 
by mail as to whether the syndrome is disappearing is re- 
quested. 
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| wish to report four cases as representing types of patients. 

Case 1.—A dentist, practicing in a college town, came to 
the office, stating that his life was a series of physical de- 
pressions, being able to practice his profession about three 
months out of every four. He had tried various medical 
paths, hoping to gain the ability to practice his profession 
without these enforced vacations. leeling some undiscovered 
focus of infection existed in his upper respiratory tract, he 
caine to the office with the request that | go over his upper 
respiratory tract. At the end of the examination, which in- 
cluded roentgenograms of his teeth, and sinuses, | told him 
that I was unable to gather evidence to substantiate his feel- 
ing that a focus of infection existed, but the fiery redness of 
the mucous membrane covering the cartilaginous portion of 
the nasal septum suggested that he was in the midst of a nu- 
tritional disaster and that he selected his food more from acid 
producing food than from alkaline producing food. He be- 
came interested and returned home with a printed food list. 
fourteen months later he came to the office to tell me that for 
one year he had been free from his former physical let downs 
and had been able to work at his office each day that he wished 
to. | asked him if | might look at his nose. The fiery redness 
had disappeared. He was living, I discovered, almost wholly 
on alkaline producing foods, and in addition to his meals was 
eating from four to six oranges each day. 
2.—A colleague doing the laboratory work at the Barre 
City Hospital came to the office stating that a constant pain in 
the small of the back was making riding in his car almost 
impossible. Ele had checked himself up at the hospital labora- 
tory, but was unable to find anything wrong. He wished me 
to go over his upper respiratory tract, fearing lest a focus of 
infection existed in his sinuses or tonsils. I was unable to find 
the focus he suspected, but the crimson redness of the mucous 
membrane covering the cartilaginous portion of the nasal sep- 
tum suggested he was in the midst of a nutritional disaster. 
[ told him if I was right I ought to be able to tell him how he 
felt. On describing the nutritional disaster syndrome to him, 
he replied it represented just how he felt. A change in food 
selection plus alkaline treatment brought partial relief within 
two weeks and complete relief in one month. Eighteen months 


Case 
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have passed without a return of the pain in the back. His nutri- 
tional disaster syndrome has disappeared. 

Case 3.—A physician in an adjoining city referred his wife 
to the office three years ago. Over the phone he stated that 
because of lack of nervous energy she had been obliged to 
give up all social activities. He was unable to find any- 
thing radically wrong with her and requested that I go over 
her upper respiratory tract with a view to discovering a focus 
of infection. A check-up, including roentgenograms of the 
teeth and sinuses, failed to discover the focus of infection he 
sought. | reported to him that the crimson redness of the mu- 
cous membrane covering the cartilaginous portion of the nasal 
septum and the presence of the nutritional disaster syndrome 
led me to believe his wife was in the midst of a nutritional 
disaster. I suggested a different food selection, the juices of 
citrous fruits between meals, a teaspoonful of cod liver oil 
once a day and alkaline treatment if his daily observation of 
her case warranted this addition. At the end of six months 
she was once more assuming her church and club work. This 
fall her husband called at the office to tell me his wife was a 
“well woman.” He stated that she had studied her food se 
lection closely and had discovered that in order to keep free 
from the nutritional disaster syndrome she found it neces- 
sary to select 75 per cent of her food from alkaline producing 
foods. If she fell very much below the 75 per cent, her nu- 
tritional disaster syndrome began to make its appearance in 
from one two months. 

Case 4.—The wife of a granite quarry owner in an adjoin 
ing town came to the office and requested that | examine her 
upper respiratory tract for a focus of infection. She stated 
as her history was gathered that she had been receiving “iron 
injections” and various forms of treatments, hoping she could 
regain the nervous energy necessary to care for her home and 
family. Her upper respiratory tract was found to be negative, 
as far as a focus of infection was concerned. But the crimson 
redness of the mucous membrane covering the cartilaginous 
portion of the nasal septum was present. as was also the nu- 
tritional disaster syndrome. It was suggested that she confine 
her food for one month to alkaline producing food, following the 
printed food list given her, and that she take an even teaspoon- 
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ful of sodium bicarbonate in a glass of warm water at 10 
a.m., 3 p. m. and 8 p. m., this to be continued for three days. 
At the end of this time she was to change to lemonade, made 
from half a lemon, to be taken the same hours as the sodium 
For one month she was to continue three days 

and one day of sodium bicarbonate rota- 


bicarbonate. 
of lemonade 
tion. In addition she was to take one teaspoonful of cod liver 
oil once a day. Four months from her first visit she came to 
the office to tell me that for the first time in years she had 
been able to prepare the Thanksgiving dinner for her family, 
sit down with them and partake of the food and visit rela- 
tives later in the day. Examination of her nose showed a dis- 
appearance of the crimson redness of the mucous membrane 
covering the cartilaginous portion of the nasal septum. She no 
longer had her nutritional disaster syndrome. 


QUARRY BANK BLDG. 
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NOVOCAIN APPLIED TOPICALLY AS A LOCAL 
ANESTHETIC IN NASAL SURGERY: A 
PRELIMINARY REPORT. 

By EuGene Nerr, M. D., ANb WALpbo B. Dimonp, M. D., 
Maprison, Wis. 


Nowhere in the literature are we able to find reference to 
novocain applied topically as a local anesthetic in nasal sur- 
gery. In the June (1915) issue of the Journal of the Jowa 


State Medical Society, Dr. 1. P. Weih has an article entitled 
*Novocain as Used in the Simpler Nose and Throat Opera- 
tions.” Dr. Weih, however, injected the novocain in 2 per cent 


solution with adrenalin 1:1,000, one drop to each cubie cen- 
timeter added. 

Because we have had such splendid results with novocain 
applied topically in nasal surgery and have been able to prac- 
tically eliminate cocain crystals in our work, we feel that this 
article is justified. 

The novocain which we have used was prepared by the 
H. A. Metz Laboratories of New York and is a brand of pro- 
cain hydrochloride, the chemical name being para amino ben- 
zoyldiethyl aminoethanol hydrochloride. As prepared by the 
Metz laboratories, the chemical comes in rather large, coarse 
crystals which tend to excoriate the delicate mucous membrane 
of the nose, but this undesirable effect can be remedied by 
grinding the crystals with a mortar and pestle to a powdery 
consistency, which makes the substance more soluble but no 
more irritating or excoriating than the commonly used cocain 
flakes. 

To date we have used this novocain powder with adrenalin 
1:1,000 in twenty-seven submucous resections, nine antra 
meatal operations, seven ethmoidal eviscerations with nasal 
polypi, three middle turbinectomies, one intranasal frontal 
operation, and in more than two thousand antrum punctures 
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with perfect anesthesia. In no instance did we notice any gid- 
diness, hilarity, clamminess, increased pulse rate, death or any 
other untoward symptoms which are so common when using 
cocain flakes. 

The method we employ in all nasal surgery, with the excep- 
tion of antrum punctures, consists in first applying a cotton- 
tipped applicator dipped in 1:1,000 adrenalin and then in the 
novocain powder to the sphenopalatine ganglion. If this is 
properly done perfect anesthesia results for submucous resec- 
tion, ethmoidal evisceration, turbinectomy, and antra meatal 
operation. In addition to this, however, we apply the powder 
to the entire septum in submucous operation, to the anterior 
one-half of the middle turbinate in ethmoid evisceration and 
turbinectomy, and to and under the inferior turbinate in antra 
meatal operation. In diagnostic antrum puncture a cotton 
tipped probe saturated with adrenalin and dipped in the novo 
cain powder is simply placed beneath the inferior turbinate. 

\s to the pharmacologic and physiologic action of this par- 
ticular drug on the mucous membrane of the nose we have as 
yet no information, but we have imparted our results to these 
departments of the University of Wisconsin, and they are at 
present working on this problem. In our next report we hope 
to incorporate these findings and results. 











SEV 
THE IMPORTANCE OF THE HISTORY IN THE 
DIAGNOSIS OF BRAIN ABSCESS.* 
By Freperick T. Hitz, M. D., 
WATERVILLE, ME. 


The history is perhaps the one most important factor in any 
diagnosis. This is especially so in brain abscess, where, in the 
early stages, so much depends upon subjective findings. And, 
is is probably the most neglected 


as in every type of case, tl 
portion of the examination. The reasons for this are gener 


ally an unwillingness to spend the necessary time or lack ot 


C 
persistency on the part of the examiner; possible unreliability 
of the patient or the relatives; and oftentimes lack of coopera 
tion on the part of the family physician. Frequently the obser- 
vations of the type of patient under discussion are not very 
reliable and their remembrances may not be accurate. The 
physician who has previously had them under observation may 
have noted significant features which would be of great value 
Unfortunately these observations are often difficult to obtain 
This may be due to failure to keep accurate records or to lack 
of appreciation of the potentialities of the case and the sig- 
nificance of what are apparently trivial signs and symptoms. 
In somewhat the same way we may be handicapped by lack 
of data when called in consultation or asked to operate without 
having the opportunity of thoroughly studying the case our 
selves. Here the fault is primarily our own, being due to a 
false conception of ethical relations, or fear of offending the 
attending physician. This is especially so when called to an- 
other locality in consultation, This may necessitate working 
at a disadvantage with unknown consultants and untried facil- 
ities; while the time element involved in trave] and the lack 
of accessibility afterwards may prevent a thorough study of 
the case. 

*Read before the American Laryngological, Rhinological and Oto 
logical Society, Inc., Atlantic City, N. J., May 29, 1930. 
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Brain abscess is met with infrequently in the average prac- 
tice and its very rarity may contribute to a tendency to over- 
look its early symptoms. Many times it is a failure to apply 
indicated diagnostic studies, which results in a missed diag- 
nos!s of brain abscess. This may be due to overlooking signifi- 
cant features in the history, failing to obtain all possible data 
relative to the case, not having the case under constant intelli- 
gent observation, or to seeing it only under unfavorable con 
ditions. 

Of course all this is obvious, and yet this seems to be a 
common source of error. [ven with the most scrupulous atten- 
tion to the details of the history there are bound to be many 
difficulties. The symptoms of intracranial suppuration, such 
as headache, vague chills, vomiting and malaise, are quite com- 
mon to suppuration elsewhere. Correct evaluation of the dis 
proportion of symptoms, stressed by Eagleton, requires ex- 
tremely good judgment. Often definite indications, such as a 
subnormal temperature, convulsions, evidence of a protective 
meningitis, or any localizing signs are conspicuous by their 
absence 

Too frequently, with a case of chronic suppurative otitis 
media, our investigations will end with a functional test of 
hearing, and, if the clinical picture demands, we may proceed 
to do a radical mastoid without sufficient data regarding the 
labyrinth, spinal fluid and the possibility of intracranial lesion. 
The possible traumatic effect of the operation on a latent brain 
abscess should not be lost sight of. If there is a possibility of 
a subsequent intracranial exploration we should be prepared 
for it and the interim should not be unduly protracted, despite 
the frequently false picture of improvement presented after 
the mastoid operation. The clues which would suggest the 
advisability of further studies would oftentimes be found if 
only the history were searched carefully enough. 

The following cases were all failures, in which subsequent 
analysis pointed to significant events in the history which were 
either unrecognized at the time or not accorded the considera- 
tion they merited. Methods of procedure or technic will not 
he discussed here. 

\s an extreme example of the handicap imposed by lack of 
history the following case is cited: 
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Case No. 1.—Mrs. L. D., age 38. Admitted to hospital on 
medical service in an unconscious condition. The only data 
obtained by admitting clerk from the relatives, who immedi- 
ately departed for their home in an outlying country town, was 
that she had had severe headache for three weeks and the left 
arm and leg had been paralyzed for one week. Heart, lungs 
and abdomen essentially negative. Temperature 99.2 (R.), 
pulse 94, respirations 20. Involuntary urination and _ feces. 
Catheter specimen of urine negative except for slight trace 
of sugar and acetone, Lecause of a foul discharge from the 
left ear otologic consultation was requested. Canal normal. 
Membrana tympani thickened and slightly reddened, with a 
round perforation in the superior posterior quadrant, through 
which was protruding a bit of granulation tissue. No mastoid 
edema. Right ear normal. ‘There was an apparent paralysis 
of the tongue and pharynx. Pupils contracted. No nystagmus. 
Left facial paralysis. Impossible to test for hearing. Neck 
somewhat rigid. Positive Kernig on the right. No clonus or 
Babinski. Abdominal reflexes weak. Complete paralysis of 
left arm and leg. White blood count, 22,000, with 93 per cent 
polymorphonuclears. [undus examination (Dr. H. F. Hill) 
showed definite choked discs. Lumbar puncture not performed. 

Operation.— Left mastoid opened, disclosing a necrotic lat- 
eral sinus with a thrombus. Culture later showed a growth of 
streptococcus. The inner wall of the sinus was carefully ex 
amined but no erosion could be made out, The dura of the 
temporosphenoidal lobe appeared normal. Curetting the sinus 
obtained free bleeding from the torcular but none from the 
bulb. The patient’s condition now made further procedure 
inadvisable. Death occurred the following day. 

When the husband appeared to claim her remains, we were 
able to get for the first time a history of pain in the left ear 
four weeks before, followed by violent chills, high fever and 
headache. Later she developed a left hemiplegia, incoherent 
speech, involuntary urination and unconsciousness. There were 
no convulsions. 

Necropsy (head only ).—Permission obtained with great dif- 
ficulty. As the body had been taken to the home town, this 
was done in a little country undertaking room, expecting that 
the relatives waiting outside the door might interfere at any 
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time. Necessarily the examination was hurried. This disclosed 
a thrombosed left lateral sinus and a localized area of menin- 
gitis below the right frontal region. On sectioning, a fairly 
large nonencapsulated abscess was discovered above this area 
in the posterior part of the frontal lobe. The abscess had not 
ruptured into the ventricle or the subarachnoid space, death 
evidently occurring from encephalitis. We were not allowed 
to take the brain with us for more careful study. 

Comment.—This was evidently an acute metastatic abscess 
of the frontal lobe, resulting from a contralateral otogenic 
sinus thrombosis. Eagleton* mentions Bleyl’s report of a simi- 
lar case. According to his observations, the route in this case 
was via the pulmonary circulation, as the cortex was not in- 
volved. This would account for absence of convulsions. The 
apoplectiform onset was quite characteristic. The facial palsy, 
ipsolateral to the ear lesion, would suggest a contralateral 
brain abscess or ipsolateral labyrinthine or celebellar involve- 
ment. The hemiplegia pointed to the former. On the other 
hand, papilledema was more suggestive of cerebellar involve- 
ment but was accounted for by the finding of a sinus throm- 
hosis. 

Case No. 2.—W. H. T., age 41. No information furnished 
hy referring physician, his family doctor. 

History: Discharging left ear since childhood. Deafness. 
No tinnitus or vertigo. Headaches in past, none recently. Three 
weeks before had a severe twitching beginning in right hand 
and ascending to shoulder. Felt numb and was unable to move 
arm. Lost consciousness momentarily. Similar attack two 
weeks later. Has felt well otherwise. Right-handed individ- 
ual. No aphasia, amnesia or mental disturbances. 

Examination showed a left chronic suppurative otitis media 
with a foul discharge. Membrana tympani missing; granula- 
tions in attic. Whispered voice heard at three feet. Rinne test 
13/17. Weber lateralized to left. No spontaneous nystagmus. 
No facial weakness. Gait and coordination normal. Reflexes 
normal. Pulse rate, —70. Temperature normal. X-ray (Dr. J. P. 
Goodrich) showed infantile sclerosed mastoids. Fundus exami- 

*Eagleton: “Intradural Complications of Aural and Nasal Origin.” 
(Archives of Otolaryngology, July, 1926, Vol. 4, p. 76.) 
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nation (Dr. H. F. Hill) normal. Visual fields not examined, as 
patient was in a hurry to return to his home, a considerable 
distance away. A report was sent to his physician, stating the 
conditions found with the possibility of intracranial imvolve 
ment, and asking for any data or observations which might 
have any bearing on the case. No reply was received. 

our days later a telephone message was received stating 
that he wished to be operated upon the next day. He entered 
the hospital late that evening. Overlooking the necessity for 
further study, a radical mastoid was done, under nitrous oxide 
and oxygen anesthesia. Cholesteatome found in antrum, Dura 
uncovered over antrum and appeared normal. No leads indica 
tive of intracranial extension found. Primary skin graft per 
formed. 

He reacted well and was out of bed on the third day. That 
evening he complained of headache. Temperature normal. 
Pulse had ranged between 70 and 90. Next morning he had 
a convulsion, lasting about five minutes, followed by severe 
headache. When seen a little later temp°rature was 102. He 
seemed clear mentally. No aphasia noted. Neck slightly rigid 
Slight Nernig. No clonus, Packing immediately removed from 
cavity, which appeared to be im good condition. Graft re 
li negative. Before anything further 
1 another convulsion and died. 


i) 


mained in position, Func 
could be done patient ha 

Necropsy (head only) disclosed a large flabby walled abscess 
involving almost the whole left temporosphenoidal lobe. This 
had ruptured into the ventricle. 

Comment.—According to Eagleton,* brain abscesses causing 
convulsions in adults are always metastatic. The normal ap 
pearing dura noted at operation would seem to favor this rather 
than an adjacent abscess. The Jack of a sensory aphasia in a 


right handed man made the diagnosis of temporosphenoidal 

lobe abscess less likely, although Eagleton,+ quoting Lund in 

his Survey in the Archives, notes that one-half of his cases 

of left temporosphenoidal lobe abscess have shown no aphasia. 

One might also expect some facial weakness on the opposite 
*Eagleton: “Brain Abscess.” MacMillen, 1922, p. 25. 


tEagleton: “Intradural Complications of Aural and Nasal Origin.’ 
(Archives of Otolaryngology, August, 1928, Vol. 8. p. 223.) 
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side. This might have been a metastatic abscess, without much 
surrounding zone of encephalitis, but near enough to the cor- 
tex to account for the convulsions. It was unfortunate that 
neither visual fields, spinal fluid nor the labyrinth were ex- 
amined. The lack of abnormalities in the routine examination, 
the patient’s apparent well being, and the absence of data from 
his physician or confirmatory observations from anyone who 
had witnessed his epileptiform attacks caused me to neglect 
the most significant feature of the case. Some time later the 
referring physician told me that several months before he had 
treated the patient for what he considered as grippe. Fle had 
had slight fever and vague chills, headache and vomiting, pos 
sibly the onset of the intracranial invasion. This had not been 
mentioned previously by the doctor nor admitted by the patient 
or his wife during what 1 considered as persistent questioning 
in taking the history. 

Case No. 3.—Mrs. S., age 65. Seen in consultation in hos- 
pital. History: No previous ear trouble. Left otitis media of 
19 days’ duration following influenza. M. T. incised two 
days after onset. Left facial paralysis noted twelve days be 
fore. Urine negative. Blood sugar 140. White blood count, 
11,600. Polymorphonuclears, --81 per cent. X-ray: “Large 
pneumatic double deck mastoid, some obscuring, no breaking 
down. Tirst degree mastoiditis.”. Temperature night before, 
101: first elevation above 99. Right ear normal. Purulen: dis 
charge from left ear, flattening of canal wall and thickening 
of mastoid periosteum. No spontaneous nystagmus. No hear- 
ing test had been done and no tuning forks were available, but 
voice was apparently heard at one foot. Operation advised. 
This was done the same morning under nitrous oxide and 
oxygen anesthesia. Bone was found softened but not exten- 
sively broken down. Pus and granulations throughout mas- 
toid, normal dura exposed over antrum. Sinus plate appeared 
normal, According to hospital records, patient reacted well. 
and was discharged home 27 days later, apparently convales 
cent, although facial paralysis persisted. Temperature re 
mained normal, pulse always about 80. 

Seen again in consultation, 34 days after leaving hospital 
and 61 days after operation, having been readmitted. History 
of being well until two days before, except for muscular 
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weakness and some vertigo. Has had “fair hearing in ear.” 
Two days before, had nausea and vomiting and had been treat 
ed for gastrointestinal upset. Temperature, 101. The next day 
had increased vertigo, vomiting, headache, and temperature 
arose to 104 at night. When seen, patient was delirious. In 
voluntary urination. Neck somewhat rigid, positive Kernig, 
no clonus, Gordon or Oppenheim. Plantars negative. Middle 
ear resolved and mastoid about healed. No nystagmus. Un 
able to test for hearing, due to patient’s condition. [-xamina 
tion of eyegrounds requested, but attending physician, who 
did eye work, was unable to report on fundi, “owing to rest- 
lessness of patient not permitting examination.” Because of 
probability of cerebellar involvement, lumbar puncture was not 
done. Mastoid immediately reopened and dura of middle fossa 
exposed over whole mastoid. This appeared normal. Sinus 
exposed and found normal. Cerebellar dura forward of sinus 
in Troutmann’s triangle showed a necrotic area. Pus was 
evacuated spontaneously through this necrotic dura, with some 
herniation of brain tissue. Large abscess cavity found in com 
munication with opening in dura and extending inward about 
2 cm. Rubber drain inserted. Patient did not react and died 
that night. No necropsy obtained. 

Comment.——Acute mastoiditis with early involvement of 
facial nerve, later developing cerebellar abscess. Careful tests 
of cochlea, static labyrinth, fundi and visual fields should have 
heen done before undertaking operation. The weakness and 
vertigo noted later should have led her physician to consider 
cerebellar abscess before signs of compression made the diag- 
stomach 


““ 


nosis obvious. There should be no such thing as 
upsets” with the possibilities of intracranial abscess. The her 
niation through the necrotic dura was sufficient evidence of 
the increased pressure within the cerebellum. 

Case No. 4.—J. S.. age 59. The writer had been called out 
of town to perform a radical mastoid on this patient. There 
was no history of previous ear trouble. Four weeks after being 
treated for an infected canal the patient had returned com- 
plaining of pain, headache and increased discharge from the 
left ear. Had “loss of memory for names.” In examining 
canal the local otologist passed a probe into a fistulous tract 
in the superior wall which evidently led into the attic. There 
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was a large perforation in the posterior inferior quadrant of 

the drum. X-ray showed sclerosed mastoids. Fundi normal. 
Radical mastoid disclosed pus under pressure and choles- 

Dura found exposed and covered with 


teatoma in antrum. 
Exposure increased until normal 


granulations over antrum. 
dura uncovered. Usual radical procedure. Advised consider 
ing intracranial exploration in 48 hours. 

Improved for next two days, after which he began to run 
a temperature averaging 103, with pulse rate of about 110. 
White blood count, 14,000. When seen again in consultation, 
on the fifth day after operation, he was mentally cloudy and 
had amnesia and sensory aphasia. Pupils equal and reacted 
normally. Some rigidity of neck. Kernig negative. Operation 
immediately performed. .\ large adjacent abscess in the tem 
porosphenoidal lobe was drained through the mastoid ap 
proach. 

Improved the next day. Mentally clear. .\phasia disap 
peared. Twenty-four hours later complained of severe head 
ache, went into coma and died. No necropsy obtained, but at 
tending physician reported that he examined operative field 
after death, finding the drain in place in a large cavity which 
easily admitted his whole thumb. 

Comment.—At the onset, the canal infection distracted at 
tention from the consideration of a chronic otitis media and 
its possibilities until the fistulous tract to the attic was noted. 
\t this tine the amnesia did not inspire the investigative 
efforts that it should have. Visual fields, labyrinth and spinal 
Huid had not been examined. As there was only two hours 
hetween trains, the time element influenced operation without 
the thorough study the case should have received. Dearing 
in mind the amnesia before noted, the condition of the dura 
might have justified exploring the temporosphenoidal lobe 
The subsequent inprovement for a few days after mastoid 
operation, so common in these cases, caused postponement 
of further interference. The case was not seen again until the 
fifth day, when conditions were obviously very bad. The 
trauina incident to the mastoid operation undoubtedly stirred 
up the abscess so that it was about ready to rupture into the 
ventricle at the time of the second interference 
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It is interesting to note that none of these cases showed 
either a subnormal temperature or a slow pulse, although 
possibly a two-hour pulse chart might have shown bradycardia 
at times. 

Ina general way, our problem is to try and improve our 
diagnostic acumen. To do this we may accomplish a good deal 
by taking a careful, searching history, spending all the time 
necessary, confirming this by observations of the relatives, 
and endeavoring to take advantage of the impressions of the 
family physician or other previous medical attendants. Realiz- 
ing the difficulties of obtaining this cooperation oftentimes, ] 
have felt that something more than the usual letter must be 
used. Consequently I am trying the experiment of enclosing 
a questionnaire with the letter reporting the case. This calls 
attention to the question of intracranial complication and _re- 
quests the physician to check any of the enumerated symptoms 
or signs he may have noted in the case, giving their time of 
onset. These include the usual symptoms of brain abscess. 
There is also a place for him to make anv additional observa- 
tions he may see fit. A stamped and addressed envelope is 
enclosed so there is little excuse to neglect this. This seems 
to accomplish a threefold purpose. Besides being of help in 
obtaining valuable data on the individual case, it seems. in 
my own experience at least, to exert a beneficial influence on 
the examiner, to keep in mind a little better the possibilities 
of complications. Its other accomplishment is to make the 
family physician a little more responsive to the importance 
of these cases and to what may seem to him quite trivial and 
unimportant symptoms. 


PROFESSIONAL BUILDING 
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Patient....<... 


Dear Doctor. . 


FREDERICK 





DEEL: 


pee 


Will you please check any of these symptoms you may have observed 


on the above-named patient and give duration of each? 
in this matter is of vital importance in establishing a 
diagnosis as there is a question of intracranial complication 


tance 


give this your immediate attention 


Headache. 

CcT es 
General Malaise 
Vomiting. 6g 
Change of Disposition 
Slowed Cerebration 
Delirium 
Amnesia..... 
\nosmia 
Vertigo : 
POIMNMOLS x s.cicccs iss heey 
Paralysis, ocular-motor. 


Paralysis, facial..... 
Duration of focus...... 
(Ear, Sinus, etc.) 


Kemarks: 


Your assis 
correct 
Please 


lever : 
Subnormal Temperature 
Slow Pulse 
Projectile Vomiting 
elaye@ Speech 
Convulsions 
\phasia 

Deatness. 
Nystagmus 

\taxic 
Hemiplegia 
\bnormal 


Gait 


Retlexes 


(Signed) 
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A BACTERIOLOGIC AND CYTOLOGIC STUDY OF 
THE MAXILLARY ANTRUM IN CHILDREN, 
WITH A CLINICAL STUDY OF 83 CASES. 


‘ 
5 i 


By Byron J. Asuiey, M. D., AnD WEsLEy V. Irick, B.5S., 
PoRTLAND, ORE 


Due to the high incidence of sinus infection among children 
on the Pacific Coast, this work was undertaken to determine 
the relationship of the bacteriologic to the clinical, cytologic 
and pathologic findings. We are cognizant of the fact that 
such usage of the word “cytologic” is not entirely correct, but 
we are continuing its use, by reason of the precedent estab- 
lished by Darling,’ in 1909, and Sewall,? in 1928. Owing to 
the fact that the maxillary antrum is the most commonly in 
fected in childhood, and as it is the most accessible, we have 
confined our studies to that sinus. 

Since the beginning of the twentieth century the nicdical 
profession has become increasingly aware of the significance 
of sinus disease. Much work has been done throughout the 
world in an effort to determine the etiology of such conditions 
and their clinical significance. One of the most complete of 
early bacteriologic and clinical investigations on the accessory 
sinuses of the nose was reported by Lewis and Logan Turner 
in 1905. In their work the pus for examination was obtained 
with sterile swabs, either from the cavities of the antrum dur 

*Presented by B. J. A. in partial fulfillment of the degree of Master 
of Medical Sciences, Graduate School, University of Pennsylvania, and 
W. V. F. toward the degree of Master of Arts, Graduate School, Uni- 
versity of Oregon. This work was carried out under the supervision 
of Harry J. Sears, Ph.D., Professor of Bacteriology and Hygiene, and 
Ralph A. Fenton, M.D., Clinical Professor of Otolaryngology. The 
clinical material for the study was obtained from cases treated at the 
Doernbecher Memorial Hospital for Children of the University oi 
Oregon Medical School. Pathological studies were made by the Path 


ology Department. 
+From the Departments of Bacteriology and Otolaryngology, Unive 
sity of Oregon Medical School, Portland, Oregon, 1930. 
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INTRODUCTION AND REVIEW OF PREVIOUS WORK. 


ing operation, or from the middle meatus of the nose after 
posturing the patient. Swabs from the nasal chamber were 
obtained from 42, and direct swabs from 27 of the 57 cavities 
investigated. The bacteriologic technic used was as follows: 

(a) Films were made from the pus and stained by the Gram 

method. 

(b) The swab was placed in 1 per cent peptone broth and 
incubated for 24 to 48 hours at 37 degrees C. The broth 
usually contained more than one variety of bacteria. 
The material from the broth tubes was diluted and 
plated out as follows: 

1. Jelly or serum agar. 

2. Blood plates. 

Kor differential diagnosis the following culture me- 

diums were used: milk, glucose broth, blood serum, 

blood agar, plain agar, potato and plain broth. Two 

other mediums, stab jelly and taurocholate, were used, 

which were not described by the authors. 

(e) Pathogenicity of the various organisms was tested by 
injecting the material into guinea pigs, rabbits or mice. 
In certain cases the investigation was supplemented by 
cultures grown under anerobic conditions. They exam- 
ined 80 specimens from 57 cavities. The organisms 
found were as follows: 


O 


ron’ 
— 


1. Pneumococcus ; : 42 times 71% 
| 40 “ 70% 
ss |, re 43" 75.4% 
| een. 14% 
>. Bactilas proteus ............................ . * 10% 
6. Bacillus mesentericus......... tessots >” 10% 
7. Bactius aureds ..........................-. 2. 8% 


Other organisms found less frequently were: Aspergillus, 
hacillus subtilis, bacillus coryza segmentosa, bacillus pyocy- 
aneus, Friedlander’s bacillus, bacillus influenzz, bacillus zero- 
sis, bacillus hoffmanni, bacillus perfringens, bacillus coli, 
sarcina, leptothrix and bacillus bucallis maximus. 

Lewis and Logan Turner* further reported, in 1910, a series 
of 70 specimens from operations and from washings of the 
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nasal sinuses through the nose. In addition to the technic de- 
scribed above, these workers made an examination for the 
tubercle bacillus and for anerobic organisins. The pathogenici- 
ty was tested, as above, by animal inoculation. In this series, 
the bacteria most frequently found were: staphylococcus, strep 
tococcus and pneumococcus. They found) anerobic organisms 
in 19 out of 43 cavities examined. These were represented hy 
hoth bacilli and cocci. 

They conclude that: 

1. Sinus suppuration is not cause ed by any one organism. 

2. The pyo genic cocci—i. e., streptococci, staphylococci. 
pneumococci and micrococcus catarrhalis are the types four 
most frequently. 

3. In’ bilateral sinus infection the two sinuses may contain 
different organisms. 





4. In recent cases 60 per cent of streptococe: found were 
virulent; while of those found in chronic cases 30 per cent 
W » virulent. 

Babcock,® writing in 1918, reported the bacteriolowic findings 


in 100 cases of sinus disease. The material used by the author 
was obtained by catching the secretion in a sterile tule, as it 
came from the nose while the sinus was being irrigated. [ure 
cultures of the following organisms were found: 


ACUTE CASES. 


Pneumococcus ... Pe ee ee 24 
Streptococcus ounces cuadioateecaiae ome 2 
Staphylococcus .. : inhi 
Bacillus aureus .. ae 1 
| ree nr eevee ierrereee 1 
Micrococcus catarrhalis 2 
No growth....... 4 


CHRONIC CASES. 
Pneumococcus 
ee 
ce 
Bacillus mucosus capsulatus. 
Diphtheroids .... 

Micrococcus tetragenus 

No growth 


—-* 
— pb et et Cn oe CL 
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In conclusion, Dr. Babcock states that as yet the bacterio- 
logic findings are of some value in chronic cases, but are 
neither of value in prognosis nor in determining the type of 
treatment in acute cases. 


Dean and Armstrong,’ in 1919, were the first to definitely 
establish the relationship of sinus disease in infants and chil- 
dren to systemic conditions. These authors developed a technic 
which they believe yielded cultures free from contamination 
from the nasal mucosa. A cannula was introduced into the 
antrum beneath the inferior turbinate. A sterile needle was 
passed through this and sterile water syringed in and out of 
the sinus. This fluid was examined bacteriologically. Out of 
55 apparently normal cases, 44 washings were returned clear, 
three contained mucus and eight contained pus. Sterile cul- 
tures were found in 39 cases, hemolytic streptococcus in one 
case, hemolytic streptococcus with other bacteria in two cases, 
and bacteria other than hemolytic streptococcus in 13. In 12 
cases showing local evidence of sinusitis, but no systemic 
lesions, fluid from irrigation was clear in two cases, contained 
mucus in 8 and pus in 2. Cultures showed hemolytic strepto- 
coccus in 3 cases, hemolytic streptococcus and other bacteria 
in 3, and bacteria other than hemolytic streptococcus in 6 cases. 
In 12 arthritis cases they found the sinus washings contained 
mucus in 10 cases and pus in 2. Pure cultures of hemolytic 
streptococcus were found in 6 cases, hemolytic streptococcus 
and other bacteria in 6. Out of 98 cases of apparently normal 
sinuses, except for slightly blurred X-ray plates in 43 cases, 
the cultural tests showed that bacteria were present in 35 cases 
or 51 antrums. Out of this number staphylococcus was found 
in 45 washings, pneumococcus in 13, unidentified gram nega- 
tive bacilli in 8, diphtheroids in 7, micrococcus catarrhalis in 7, 
hemolytic streptococcus in 5, streptococcus viridans in 1, and 
Friedlander’s bacillus in 2. Forty-two cases with positive local 
findings and systemic lesions showed clear washings in 10 
cases, mucus in 25, and pus in 7. Sterile cultures were found 
in 8 cases. Bacteriologic findings showed hemolytic strepto 
coccus in pure culture in 10 washings, hemolytic streptococcus 
and other bacteria in 9, while bacteria other than hemolytic 
streptococcus were found in twelve. Twelve of these were from 
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cases of arthritis, in all of which hemolytic streptococci were 
found. Improvement was noted after treatment of the sinuses. 

Crowe and Thacker-Neville,’ in 1919, reported the bacterio- 
logic findings from 70 cases of maxillary sinus infections which 
came to operation over a period from 1912 to 1918. In this 
series they found: 


SERIES I 


1. Streptococcus 33 

(a) hemolytic in Laismtobcinte 
2. Pneumococcus ..............---- ‘ Hiseiecmee 
| nae nens sacra 

(a) hemolytic in sdeaicameg cui ae <n 
4. Influenza bacillus ‘ciel meerae ua cadaecee 15 
Fi Te OI sii iesicadin cuss Sactihetabala 1 
6. Diphtheria bacillus..................... epee nee 2 


The same authors also reported a series of 30 cases occur- 
ring during February, March and April, 1919, in which the 
antrums were irrigated by means of a trocar and cannula. 
The last series occurred during the influenza epidemic. The 
following results were secured: 


1. Streptococcus ... 14 

(a) hemolytic 4 
2. Influenza bacillus 8 
3. Hemolytic staphylococcus 4 
4. Pneumococcus 3 
5. Micrococcus catarrhalis Z 
6. Gram negative diphtheroid 3 
7. Diphtheria bacillus ] 
8. Bacillus lactis aerogenes 1 
9. Bacillus proteus vulgaris 2 


Kk. Watson-Williams,* in 1929, also showed the close asso- 
ciation between prevailing general infections and sinus disease. 
He noted a high incidence of pneumococcal infections in the 
sinuses during an epidemic of pneumonia. This author used 
the technic employed by his father, P. Watson-Williams,® in 
1912, and contemporaries, of introducing a cannula and syring- 
ing sterile water into the sinus and withdrawing fluid for 
microscopic and bacteriologic examination. 
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The bacteria most frequently found in sinus infections of 
children as noted by Aland,’° in 1929, are: 


1. Staphylococcus ........ w-se---45—B80Y% 
2. Streptococcus pyogenes .....................40—/6% 
3. Pneumococcus . ; 30—36% 
4. Bacteria occasionally found : 


a. Influenza bacillus. 

b. Diphtheroids. 

c. Friedlander’s bacillus. 
d. Me ningococcus. 

e. Bacillus coli. 

f. Bacillus pyocyaneus. 
g. Bacillus pyogenes fetidus. 
h. Tubercle bacillus. 

i. Micrococcus catarrhalis. 


The clinical or bacteriologic methods were not noted. 


Wirth" reports the results of bacteriologic investigation in 
56 cases of nasal accessory sinus disease. The material was 
obtained by saline washings and at operation. The method of 
washings was not described nor were the bacteriologic findings 
from the washings differentiated from those of the mucous 
membranes obtained at operation. The hacteriologic findings 


were: 
1. Influenza bacillus 5 
2. Hemolytic streptococcus Liicdensn 
3. Friedlander’s bacillus 5 
4. Pneumococcus— 
(a) Type 4. 5 
(b) Type 1.... l 
5. Staphylococcus aureus 1 
6. Diplococcus crassius 2 
7. Fusiform bacillus....... Seas 3 
8. Anerobic gram negative bacillus. l 
9. Gram negative rod, like influenza........ ae 
10. Gram positive cocci (blood agar only). I 
11. Nonhemolytic streptococcus.................. 1 


12. Sterile (mucopurulent exudate)... at 
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In conclusion, Dr. Wirth considers it likely that bacteria 
infecting sinuses increase in virulence. He also states that 
hacteriologic investigation of secretions is of prognostic value. 

A large series of operative cases was reported by Kistner’” 
in 1929. His material was obtained by: 

1. Swabs from sinuses opened. 

2. Fluid aspirated from cysts found in the sinuses. 

3. Culture of tissue removed. 

The growths in order of frequency are: Streptococcus, 
staphylococcus, Friedlander’s bacillus, micrococcus catarrhalis 
and influenza bacillus. There was little difference noted in 
growth from the swabs and from tissues, except that the swabs 
showed more mixtures. From the cases without pus, strepto 
coccus was found in 96 per cent. In cases with pus, staphylo 
coccus was always present, but found in pure culture only in 
cases of empyema. Streptococcus was found in the majority 
of serous cysts. (The method used in identifying the organ 
ism is not described in Kistner’s paper. ) 

Skillern'* quotes the following bacteriologic findings, in the 
order of their frequency, from Hajek and Zarnico. No technic 
is described. 

HAJEK. 


1. Influenza bacillus 

2. Pneumococcus. 

3. Staphylococcus aureus and albus. 

4. Streptococcus pyogenes 

5. Bacillus coli. 

6. Pseudodiphtheria bacillus 

7. Bacillus pyocyaneus. 

8. Friedlander’s bacillus. 

9. Meningococcus intracellularis. 
ZARNICO. 

Pneumococcus. 

Staphylococcus and streptococcus. 

[Influenza bacillus. 

Pseudodiphtheria bacillus. 

Friedlander’s bacillus. 

Meningococcus. 


kN 


— 
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7. Bacillus coli. 
8. Bacillus pyocyaneus. 
9. Bacillus pyogenes fetidus. 


Skillern concludes the following: 

1. Pathogenic microorganisms are never continually present 
in normal sinuses. 

2. Primary infective bacteria may disappear, allowing sec 
ondary infections to continue the disease. 

3. Pure cultures of one variety of bacteria are rarely found 
in chronic cases of sinus suppuration. 

4. The commonest organisms found are staphylococcus and 
streptococcus. 

5. Two to five separate and distinct microorganisms usually 
can be isolated from the same culture. 

6. The culture is nearly always contaminated by one or 
more of the so-called nonpathogenic microorganisms. 

It is noteworthy in a review of the literature that a great 
variety of organisms are reported from sinus infections. No 
organism is widely accepted as occurring most frequently 
Many authors report from two to five organisms from the same 
sinus washing. We believe, in view of such reports, that either 
the clinical or bacteriologic technic has been at fault. Dean*® 
states that ordinary antrum puncture and the washing of the 
contents through the nose is not satisfactory for bacteriologic 
examination. 

CLINICAL TECHNIC. 


The wide variation in bacteriologic findings, as reported by 
previous authors, would indicate bacterial contamination. Any 
findings in a work of this type, to be of value, should be ac- 
companied by a full description of the technic used. In view 
of this we have tried to develop a technic which would mini 
mize such possibilities. The material for examination in this 
work was obtained by means of an antrum puncture beneath 
the inferior turbinate. During the first part of the work an 
effort was made to sterilize this region by irrigating the nose 
with normal saline, followed by swabbing with mercurochrome, 
hexaresorcinol or metaphen. During that time swabs were taken 
at the site of puncture and subsequently cultured. In every 
instance heavy growths of many different organisms were ob- 
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tained, but no offort was made to identify the species. This 
would indicate that sinus secretions taken from the nose are 
unreliable for research investigation. Dean’s antrum cannula 
was used in the beginning, through which a long blunt needle 
was inserted into the antrum. Five or six cubic centimeters of 
normal saline were syringed in and out six or eight times and 
finally transferred to a sterile centrifuge tube for laboratory 
study. The subsequent washings of the sinus, caught in a 
black basin, were examined grossly for turbidity or pus. 

It occurred to us early in the work that the surface of a 
large cannula pushed through a heavily infected field might 
tend to carry more contamination into the sinus than would 
a smaller needle. In view of this, we substituted a No. 19 
spinal puncture needle and omitted the cannula. The syringe 
was fitted to this by means of a short rubber connection. 

The majority of the cases were washed under local anes 
thesia, using cocain and adrenalin, with the patient sitting in 
a chair. Children under six years of age, or those older who 
refused a local anesthetic, were given chloroform. Some cases 
of adenotonsillectomy were washed at the time of operation. 
where gas and ether were used. Under the general anesthetic 
sinus puncture was done with the patient in the prone posi- 
tion, following the technic of Dean and Armstrong.® 

We feel that our technic has largely eliminated the proba 
bility of nasal contamination. We admit that a few organisms 
may be contaminations from the nasal mucosa, but we believe 
that such contaminations constitute a negligible percentage of 
the whole. The following reasons may be given to support 
this statement: 

1. Eighty-seven per cent of all bacteria found were present 
alone, while in the remaining 13 per cent only two organisms 
were found in each antrum. 

2. The high percentage of negative cultures (67 per cent). 

3. The close relationship between negative culture and neg- 
ative cytology, and positive culture and positive cytology. This 
will be discussed later in the paper. 


BACTERIOLOGIC TECHNIC. 


The primary objects of the bacteriologic study undertaken 
in this work were: 
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1. To record the frequency in which different organisms 
are found in the maxillary antrums of children. 

2. To make a fairly detailed study of the morphologic and 
cultural characteristics of the bacteria found. 

3. To record the cytologic findings of such sinuses, which 
would give some indication of infection. 

The pathogenicity of the organisms for lower animals was 
not demonstrated nor were serologic tests carried out, except 
for typing the pneumococcus found. 

The value of the data obtained in such a bacteriologic study 
as this is naturally dependent upon the reliability of the labora- 
tory procedure used and the care exercised in isolating and 
identifying the organisms studied. We feel justified, therefore, 
in describing our bacteriologic methods in some detail. 

Washings from the maxillary antrums were received in 
sterile centrifuge tubes as soon after taking from the patient 
as possible. In the interim, before reaching the laboratory, 
they were placed in an incubator at 37 degrees C. On an 
average such specimens were examined within two hours. The 
material was first examined grossly and its important charac- 
teristics noted. After thorough centrifuging the supernatant 
uid was poured off, and the residue was used for the follow- 
ing procedures : 

(a) Microscopic examination of sediment unstained. 

(b) If pus was present, a smear was stained with Wright’s 
stain and a differential count made. 

(c) Smears stained by the Gram and methylene blue meth- 
ods were examined. 

(d) The material was cultured on the following mediums 

(a) Horse blood agar streak plates. 

(b) Human blood agar streak plates. 

(c) Plain agar streak plates. 

(d) Chopped meat medium*—amounts up to one cubic 
centimeter were inoculated. 

(e) In special cases a glucose infusion agar was used. 


*This medium was prepared from finely ground fat free beef heart 
placed in a culture tube to the depth of one inch. This was covered by 
two inches of infusion broth and the PH adjusted to 7. 
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Swabs from operative cases were streaked directly on blood 
agar and plain agar plates if they were received in fresh con 
dition, otherwise they were placed in glucose infusion broth 
and incubated over night. Subsequent streaks were made from 
this material. Membranes from operative cases were treated 
as follows: 


(a) Thorough grinding under aseptic conditions, in a mix- 
ture of sterile saline and fine sand. 


(b) The finely ground material was pipetted into a sterile 
tube. 


(c) Streaks were made from this material in the manner 
indicated above, and large amounts were inoculated into the 
chopped meat medium. 


The plates were incubated for 24 hours and examined at the 
end of this time. Growth was carefully observed, and the char 
acteristic colony formation noted. Notes were made in regard 
to the hemolysis on blood plates, appearance of the colonies, 
and any chromogenic characteristics. At the end of 24 hours 
typical colonies were picked off and the pure culture preserved 
by streaking on suitable mediums. A Gram stain was made at 
this time. The plates were then returned to the incubator and 
examined daily until after 96 hours had elapsed. During this 
time any changes in the growth were observed. The chopped 
meat medium was examined, at the end of 72 hours, by means 
of a Gram stain and streaks on blood agar plates. This me 
dium was especially examined for possible anerobic or micro 


aerophilic bacteria. 


For identification the usual bacteriologic methods were em 
ployed. All streptococci were tested for fermentation of the fol 
lowing sugars: Maltose, lactose, saccharose, inulin, glucose, 
mannite and salicin. All staphylococci were tested for gelatin 
liquefaction. No species was reported that was not actually 
isolated and studied in pure culture. The presence of polymor 
phonuclear and mononuclear leucocytes, red blood cells and 
epithelial cells was carefully investigated throughout the se- 
ries. This was done by examination of an unstained smear of 
the sediment. 
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BACTERIOLOGIC FINDINGS. 


The bacteriologic examination of antrum washings from 83 
children resulted in 45 (54 per cent) positive findings. A 
total of 211 different washings were cultured, of which 72 
were positive and yielded 82 separate organisms. Of the above 
211 washings, 108 represented only one bacteriologic exami- 
nation of material from any sinus, 32 washings were from 
sinuses examined twice, while 13 were from those examined 
three times. Seventy-two (87 per cent) of the bacteria found 
in the sinuses were present alone, while ten (13 per cent) were 
from cavities containing two organisms. This finding, together 
with the high incidence of negative cultures (67 per cent), 
gives a good index to the reliability of our technic, both in 
obtaining the secretions from the patient and in the bacterio- 
logic procedures. We believe that numerous reports in pre- 
vious work (Lewis and Logan Turner,* Crowe and Thacker- 
Neville,” Aland?® and Wirth’'), indicating that several dif- 
ferent bacterial species were generally found in infected an- 
trums, should be questioned. As discussed previously in this 
paper, the nasal passages contain a large and varied bacterial 
flora, some of which remain after determined efforts to sterilize 
the mucous membrane, as noted by Bloomfield.* The method 
of catching antral secretions from the ostia and from washing 
the secretions through the nose therefore is unreliable. The 
method of Dean and Armstrong, which has been used in a 
modified form in this work, seems to avoid this difficulty. It 
is regrettable, also, that many previous papers do not describe 
the technic used and therefore cannot be considered for com- 
parative purposes. 

The relative incidence of the different bacteria found in our 
series of 211 antral washings is given in Table 1: 


TABLE I. 


BACTERIAL FREQUENCY CHART, 


Bacterial Species. Times Found Percentage 
GisinliviGOOCCts: SUtes cscs 2c sets ecenc ce enssnaeee 23 28.2% 
Microcpccus Catarnltalis: .2.....ccnc..senss-ccesenecvneseen 18 21.1 
REA KOC OCCUS AMIS | 5.5 ssc ceed cnc scsnecsesscssntrentusen 10 125 
Streptococcus hemolyticus. .................-..--scsseeee 7 8.6 


SETEDEDCOCCIIS) VITEULANS: 5.ccs5a.s2e: ccosesesecacessactesnesecne 10 12.5 
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Streptococcus fecalis é 2.4 
Bacillus influenzae 2 2.4 
Bacillus mesentericus . Z 2.4 
Diplococcus pneumoniae . 2 2.4 
Bacillus hoffmanni .......... ] ig 
Unidentified bacteria 3 3.6 
Bacillus pyocyaneus 1 ES 
Pelee aoe cee . 82 100 % 


Staphylococcus was by far the most frequently found or- 
ganism, being present in 40.7 per cent of all positive cultures. 
Micrococcus catarrhalis was found 18 times, or in 21.1 per 
cent. The streptococci taken collectively also form a large 
group of organisms, 23.3 per cent of the total positive cultures. 
This percentage of streptococci is lower than that reported by 
most authors, but compares favorably with that found by Dean 
and Armstrong? in a series similar to ours. The highest per- 
centages of streptococci found were reported by Nistner'* and 
Crowe and Thacker-Neville.?. They found 96 per cent and 47 
per cent, respectively, in material secured chieily from opera 
tive cases. 

The remaining bacteria found were represented in small 
numbers, and are of those types which have been previously 
reported in the literature. This group, also, represents organ 
isms which are normally found on the nasal mucous membranes 
and may be thought to have gained access to the sinus at an 
opportune time. We believe that all but a few of the bacteria 
reported played a definite role in the etiology of the sinus 
infection from which they were isolated. Proof of this is 
brought out most satisfactorily by a comparison of positive 
cultures with the cytologic findings. We have found a decided 
correlation between the presence of polymorphonuclear and 
mononuclear leucocytes and the presence of bacteria. This is 
illustrated in Table 2: 


TABLE II. 
CORRELATION OF POSITIVE BACTERIAL FINDINGS WITH CYTOLOGY. 
No. Cul- _— Positive 


Bacterial Species tures cytology Polys Monos_ Epith. 
Staphylococcus aureus.......... 23 18-78% 14 8 12 
Staphylococcus albus ............ 10 7-70 7 0 5 


Micrococcus catarrhalis 18 18-100 18 7 12 
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Streptococcus viridans.......... 10 9-90 8 4 2 
Streptococcus hemolyticus.. 7 6-95 6 1 6 
Streptococcus fecalis............ 2 2-100 1 1 2 
Diplococcus pneumoniae...... 2 2-100 1 2 1 
Bacillus influenzae .... 1 2-100 2 1 0 
Bacillus pyocyaneus............ By 1-100 1 0 0 
Bacillus hoffmanni................. 1 1-100 1 0 0 
Bacillus mesentericus ....... 2 1-50 1 0 0 
Unidentified bacteria 3 1-50 H 0 0 

Totals ee 70% 59 27 41 

Percentages. 100% 85.3% 72% 339% 50% 


It will be seen from Table II that relatively few positive 
cultures were found in which some evidence of infection was 
not discovered in the washings. This is particularly true of 
the larger groups of bacteria found—i. e., the staphylococci, 
streptococci and micrococcus catarrhalis, which are associated 
with positive cytology in a high percentage of cases. We can 
conclude from these findings that the organisms isolated from 
these antrums play a definite role in the etiology of the condi- 
tion, either as primary or as secondary invaders. We may also 
conclude that organisms generally considered to be nonpatho- 
genic, as illustrated by staphylococcus albus, baciilus mesen- 
tericus and micrococcus catarrhalis and_ bacillus hoffmanni, 
assume a role of considerable importance in sinus infections. 
\ll of these organisms were found together with polymorpho- 
nuclear and mononuclear leucocytes, which we believe is an 
indication of their pathogenicity. In a similar work, still un 
published, on adult sinuses, we found several incidences of 
acute sinusitis associated with such organisms. Our work 
has led us to believe that bacterial invasion of the sinus is 
secondary to a lowered immunity, due to a generalized bodily 
disturbance. Daniels, Armstrong and Hutton and Shurly’ 
suggest vitamin A deficiency as a possible factor, while Fen- 
ton’? showed that swimming must be considered. Dean? adds 
the following as possible factors: poor hygiene, improper 
clothing and ventilation, climatic conditions, metabolic and en- 
docrine disturbances, nephrosis, tonsils and adenoids, nasal 
blockage and infection. 

A further correlation of the bacteriologic to the cytologic 
hidings is given in the following series of tables. We have 
divided the entire series into four groups: 
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(A) Positive cytology with negative cultures 
(B) Positive cultures with negative cytology. 
(C) Negative cytology with negative cultures 
(D) Positive cultures with positive cytology. 


Pvrsie [Ul 
POSITIVE CYTOLOGY WITH NEGATIVE BACTERLA 
No 
Cytology Found Times Found Percentage 
Mononuclear leucocytes 37 53% 
Polymorphonuclear leucocytes 22 31 
11 15.6 


Polys and Monos..... | 
Epithelial cells. 26 


a 
In this group (Table III) we have 70 washings out of 21 
(34 per cent), which show positive cytology with negative bac 
teriology. We feel that such results are indicative of hidden 
infection in the membrane, and therefore inaccessible to an 
trum lavage. In one-third of the cases we have positive evi 
dence of an acute process, namely, the presence of polymort 
phonuclear leucocytes. Mononuclear leucocytes are found in 


this group in a much larger percentage, being present in over 
half of the cases. According to Kistner!* and Sewall and 
Hunnicutt,’® such cytologic findings would indicate chronic 
infection, which would be looked for in the submucosa! tisst 
These authors, also state that such types of infection are must 
frequently caused by streptococci. It is unfortunate that we 
did not secure a larger number of operative cases in order to 
check our results 


TABLE IV. 


POSITIVE CULTURES WITH NEGATIVE CYTOLOGY. 


Present in all Present in only 

Sacterial species Culture mediums one culture medium 
Staphylococcus albus 1 2 
Staphylococcus aureus. 4 
Streptococcus hemolyticus 1 0 
Bacillus mesentericus 1 0 
Streptococcus viridans 1 0 

Totals.. 5 6 
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This group (Table IV) represents positive cultures found 
in washings which gave no evidence of an abnormal condition. 
Furthermore, six of these organisms were found only in the 
chopped meat medium, into which a large amount of the orig- 
inal material had been inoculated. We have concluded that the 
six staphylococci found only in the chopped meat broth medium 
can be definitely classified as contaminations, picked up either 
at the time of securing the specimens from the patient or dur- 
ing the laboratory manipulations. On the other hand, the 
remaining bacteria of this group undoubtedly represent actual 
infection which may have progressed to suppuration at a later 
date. None of this group was examined a second time 


NEGATIVE CYTOLOGY AND NEGATIVE CULTURES. 


This condition was present in 76 out of the 211 washings, 
or in 36 per cent. 


TABLE V. 


POSITIVE CULTURES AND POSITIVE CYTOLOGY. 


No. 

Cytology Found Times Found Percentage 
Polymorphonuclear leucocytes.... 35 65% 
Mononuclear leucocytes 2 3 
Polys and monos 17 31 


Fifty-four washings were found to be in this group (Table 
V), representing 25 per cent of the total number of washings. 
This group shows a definite correlation between the presence 
of polymorphonuclear leucocytes and positive bacteria. .The 
percentage of mononuclear leucocytes is very low, and can be 
contrasted with Group A, in which they occur most frequently. 
We can conclude, therefore, that the presence of polymorpho- 
nuclear leucocytes gives a reliable indication of acute infections. 


The importance of epithelial cells in sinus washing is dif- 
ficult to determine. For this reason we have not included such 
findings under our positive cytology. There is, however, a 
definite relation between the presence of such cells in the 
washings and infections, as indicated by the following table: 
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TABLE VI. 
EPITHELIAL CELLS IN SINUS INFECTIONS. 


No. times Epith. 


Cells Found Percentage 
Negative cultures, positive cytology 26 37% 
Neg. cultures—neg. cytology 8 10 
Pos. cultures—pos. cytology 34 64 
Pos. cultures—neg. cytology........2......ccceeeee 3 27 


That epithelial cells are present in washings from normal 
sinuses has not been substantiated in this work. We have found 
that in the presence of any infectious process the number of 
epithelial cells in the sinus washing is greatly increased. 

The streptococci isolated in our series were identified. pri- 
marily from the colony appearance, absence or presence of 
hemolysis on blood agar—and morphology. As stated before, 
sugar fermentation tests were made in all cases as a check on 
other diagnostic methods used. No serologic tests were run. 


All staphylococci were tested for fermentation on the dif- 
ferent sugars and for gelatin liquefaction. We found that 18 
out of 23 strains of staphylococcus aureus liquefied gelatin, 
while only 2 out of 10 strains of staphylococcus albus pro- 
duced liquefaction. Eight of 23 cultures of staphylococcus 
aureus were markedly hemolytic, and four others showed slight 
hemolysis. 

Other bacteria were identified by their cultural and morpho- 
logic characteristics, reaction on sugar mediums, motility and 
growth on special mediums when indicated. 

In the work forming the basis for this paper we were in- 
terested in determining the presence of anerobic bacteria in 
infected sinuses. Little mention has been made in previous 
work concerning them, with the exception of Lewis and Logan 
Turner,* in 1910, who found anerobes in 19 out of 43 sinuses. 
We feel that a sinus in which the ostia had been occluded by 
infection would produce a cavity in which the pressure would 
be reduced. Under such circumstances one might expect to 
find anerobic organisms. In our work we used a special 
chopped meat medium to determine the presence of such or 
ganisms but none were found. 
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We were also interested in determining the difference in 
hacterial growth on human and horse blood plates, especially 
bacteria which had been recently isolated from the body. We 
ran parallel plates of horse and human blood agar throughout 
the series, but were unable at any time to detect any difference 
in growth or in hemolytic activity. 

CLINICAL DISCUSSION. 

This series includes the investigation of 8&3 cases, from 
\ugust, 1929, to April, 1930. Thirty-eight cases, or 93 an 
trums, had negative bacteriologic cultures of the washings, 
and 45 cases, or the washings of 72 anirums out of 124, had 
positive cultures. The majority of these patients were seen in 
the outpatient clinics, and sinus irrigations were performed 
only when considered necessary either for treatment or diag- 
nosis. Consequently there are only six cases with no nasal 
complaint or pronounced local findings. However, the X-ray 
was positive in four of these. 

The percentage of positive cultures, as shown in the table, 
indicates the prevalence of upper respiratory infections during 
the school months when the children are in steam heated build 
ings. December and January show a variation because of 
snow and low clinic attendance most of these cases are from 
the hospital. 


Taste VII. 


SEASONAL INCIDENCE OF POSITIVE CULTURES 


Cases Negative Positive Percentage 
Washed Cultures Cultures Pos. Cultures 
\ugust 4 3 l 25% 
September 10 5 5 50 
October 11 5 6 54 
November = &6 5 11 68 
December 6 3 3 50 
January 6 5 1 16 
February ...... 15 6 9 60 
March 14 6 8 57 
\pril 1 0 1 100 
83 cases 38 cases 45 cases 54% 


NEGATIVE BACTERIOLOGIC FINDINGS. 
The cases are divided into two main groups. First, those 
in which the culture of the sinus washing showed no bacteria 
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at any time (Table IX). Second, those in which the culture 
of the sinus washing showed bacteria in one or both sides 
(Table X). A further division was made in the latter by 
grouping those antrums in which the bacteriologic examinations 
of the washings were negative. These will be referred to as 
from the positive bacterial group. 

A fair comparison of these two negative bacteriologic groups 
cannot be made, because many of the antrums in the sub- 
division of the positive group have on occasion shown bacteria 
in the washings. However, it is interesting to note the differ- 
ence in percentage of results of cytologic examinations and 
the secretions found on washing. (Table VITI.) 


TABLE VIII. 


NEGATIVE BACTERIOLOGIC CULTURES. 


38 Cases or 93 Antrums 26 Cases or 48 Antrums 
(Negative Bacteriologic Group) (Positive Bacteriologic 
Group) 
Positive cytology 39 antrums 42% 22 antrums 46% 


‘11 antrums, positive 1 side only) 
Polymorphonuclears alone, 10 an- 


Ruiner te eek 10.7% 7 antrums 14% 
Mononuclear leucocytes alone, 24 
antrums........ 24.5% 3 antrums 6% 


Polymorphonuclear and Mononu- 
clear leucocytes together, 4 an- 


trums ae an . 4% 3 antrums 0% 
Epithelial cells alone, 10 antrums..10.7% Qh ANGPHIIS™ -.cccccccececncsca eee 
Positive X-ray, 29 cases...... 87% 19 cases .... ..-.90% 
X-ray not taken, 5 cases... 5% 4 cases ... eda 
2 cases, yellow pus in washings 4 antrums, 

yellow pus in washings 
5 cuses, mucopus in washings 18 antrums, 


mucopus in washings. 
antrums, turbid washings 
antrums, clear washings 
antrum, blood in wash 
ing. 


18 cases, turbid washings 


— 3 CO 


‘rom the first or negative bacteriologic group with positive 
cytology, irrigation and X-ray, 18 cases, or 28 antrums, have 
a history of continual low grade nasal disturbance with fre- 
quent acute exacerbations. Bacteria may or may not be pres 
ent in the membrane, as was noted in case No. 93, where 
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staphylococcus aureus was found in the membrane of one side 
only; and in No. 96, where the membrane of each antrum 
Was positive for bacteria. Mononuclear leucocytes were found 
on cytologic examination in 18 antrums, being alone in 8 and 
with epithelial cells in 8, which would indicate mononuclear 
leucocytes are found associated with low grade processes. 

Positive washing, cytology, X-rays and negative bacterio- 
logic findings were found in 10 patients, or 16 antrums, bac- 
teria having been present at one time in 9 of the antrums, or 
7 patients. Cytologic examination showed polymorphonuclear 
leucocytes in 12 antrums, mononuclear leucocytes in 5. Epithe- 
lial cells were found only in conjunction with polymorphonu- 
clear leucocytes. This would show the relationship of polymor- 
phonuclear leucocytes to recent or active conditions. It is 
questionable whether bacteria are present in the membrane at 
this time. The high percentage of polymorphonuclear leuco- 
cytes present might lead to the belief that submucosal pene- 
tration of bacteria had occurred. 

Negative cytology, negative cultures and positive irrigation 
were noted in 10 cases, or 12 antrums. However, the washings 
of six of these sinuses contained epithelial cells on microscopic 
examination. This is an interesting group. Both membranes 
from case No. 83 cultured hemolytic staphylococcus aureus, 
which was also found in fluid from a cyst. 

Staphylococcus aureus was present in both membranes of 
case No. 95. In case No. 125 cystic fluid obtained at time of 
irrigation was negative for bacteria, but at operation the fluid 
from a cyst on the same side, obtained with a sterile syringe 
and needle, cultured streptococcus viridans and staphylococcus 
aureus. Case No. 106 gives a history of sinus infection with 
several positive washings. The above mentioned are cases of 
chorea. A bilateral Caldwell-Luc operation was done on the 
first two. The X-ray was positive, and lipiodol injection 
showed thickened membranes except in the right side of pa- 
tient No. 125, where it was questionable. Virulent infection 
may be present in a sinus, even though the washing be clear 
or show only a slight turbidity and only epithelial cells be 
found on cytologic examination. The X-ray finding does not 
have to be marked as noted in the right antrum of case Mo. 125. 
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Turning to those in the positive bacteriologic series, with 
negative cytology and bacteriology, positive irrigation and 
positive X-ray, 10 cases, or 17 antrums, were found. Two 
had chronic suppurative otitis media; one case, no local 
findings, and one, a recent cold. The culture from the 
opposite side was positive only in the broth medium in four 
cases. Tlie low grade process in these cases accounts for the 
negative cytology or presence of epithelial cells alone. 


Negative washings and cultures with positive cytology and 
X-ray were noted in 9 cases, or 15 antrums. Cytologic exami- 
nation showed ten sinuses with mononuclear leucocytes and 
five with polymorphonuclear cells in the washings. These chil- 
dren had continual nasal disturbance and positive local findings. 
Nos. 31.and 47 gave a history of previous purulent maxillary 
sinusitis. In a chorea case, No.93, where a bilateral Caldwell- 
Luc operation was done, staphylococcus aureus was cultured 
from each membrane. Membranes obtained by radical opera- 
tion from case No. 54, with only epithelial cells in the wash- 
ings, gave staphylococcus albus. The membranes were thick- 
ened and hyperplastic, with a marked infiltration of polymor- 
phonuclear leucocytes beneath the epithelium. At subsequent 
washings it is probable that leucocytes might have been found. 
Clear washings may be associated with positive cytology and 
positive bacteria in the sinus membrane. The preponderance 
of mononuclear leucocytes in these chronic processes is note- 
worthy. 


Negative X-ray findings, negative cultures with positive 
irrigation and cytology were found in three cases, or four an- 
trums, from the positive bacteriologic series. Two of these 
children, No. 9, aged 4, and No. 128, aged 7, had Still’s dis- 
ease. Although we have secured repeated positive cytologic 
findings in these patients, we have been unable to demonstrate 
any notable changes by flat radiographs. It is possible that 
stereoscopic X-ray plates might have been helpful in these 
instances. 


CASES GIVING POSITIVE CULTURES. 


There were 45 children, or 74 antrums, with positive bac- 
teriologic cultures from sinus washings. 
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Six of these cases gave a positive history but no local find- 
ings. Five of these gave a history of recent colds. Four pa- 
tients had polymorphonuclear leucocytes on cytologic examina- 
tion and five had epithelial cells. X-ray findings were negative 
in three cases. The bacteria found were streptococcus hemo- 
lyticus once alone, micrococcus catarrhalis six, three times 
alone, staphylococcus aureus three, alone two times, staphylo- 
coccus albus 3 times, and bacillus influenze one. The history 
of recent colds, the presence of bacteria and the predominance 
of polymorphonuclear leucocytes and epithelial cells would 
indicate the membrane of the sinus had not returned to normal, 
even though the nasal examination was negative. Micrococcus 
catarrhalis was most commonly found. 

Thirty children, or 46 antrums, had positive cultures, irriga- 
tion, cytology and X-ray plates. Thick yellow pus character- 
ized the washings in five of the cases, or seven antrums, three 
of which showed polymorphonuclear leucocytes alone, three 
both polymorphonuclear and epithelial cells, and polymorpho- 
nuclear, mononuclear and epithelial cells in one. Bacteria 
found in pure culture were streptococcus viridans one, bacillus 
mesentericus one, staphylococcus aureus two, staphylococcus 
albus one, and streptococcus hemolyticus one. None of these 
children had systemic lesions. As noted above, polymorphonu- 
clear leucocytes were present in all antrums. Mucopus was 
found in the washings of nine cases, or seventeen antrums. 
The cytologic findings in four were polymorphonuclear leuco- 
cytes alone, polymorplionuclear and mononuclear leucocytes 
in two, polymorphonuclear and epithelial cells in nine, and 
polymorphonuclear, mononuclear and epithelial cells in one, 
polymorphonuclear leucocytes being found in all but one sinus. 
Pure cultures of bacteria were streptococcus viridans four, 
streptococcus hemolyticus three, micrococcus catarrhalis two, 
hacillus pyocyaneus one, gram positive branched bacillus un- 
identified one, staphylococcus albus one, and streptococcus viri- 
dans with staphylococcus albus one. Four cases had chronic 
suppurative otitis media, one arthritis and one acute nephritis 
and subacute mastoiditis. All of these cases had streptococci 
in the sinus washings. The predominance of polymorphonu- 
clear leucocytes with an active process is noted. The finding 
of streptococci in associated systemic conditions is suggestive 
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that the sinus may be the original focus and is of importance 
with reference to treatment. Micrococcus catarrhalis was fre- 
quently associated with recent colds. Turbid washings were 
present in seventeen antrums and ten contained red cells. Poly- 
morphonuclear leucocytes were found in twenty-two sinuses 
and alone in six. Epithelial cells in sixteen and alone in one. 
Mononuclear leucocytes in ten and alone in one. The bacteria 
found were micrococcus catarrhalis six times and with staphylo- 
coccus aureus or staphylococcus albus three times, staphylococ- 
cus aureus six times, streptococcus hemolyticus two, strepto- 
coccus viridans two and with staphylococcus aureus one, diplo- 
coccus pneumoniz (type III) once alone and with staphylo- 
coccus albus one, bacillus influenzz one and with staphylococcus 
aureus once. History of a recent cold was obtained in four of the 
cases with micrococcus catarrhalis, streptococci being found in 
those cases with systemic lesions or the more virulent upper 
respiratory infections. Staphylococcus aureus in pure culture 
or associated with other bacteria was found in a number of 
sinuses but it seems to be related to a local process rather than 
systemic lesions. 

Negative irrigation with positive cultures were present in 
nine cases, or fourteen antrums. The radiographic study was 
negative in seven of the sinuses. No X-ray picture was taken 
in three cases. Polymorphonuclear leucocytes were found in 
eight antrums, four of which were with mononuclear leuco- 
cytes; four had epithelial cells alone. History of a recent cold 
was obtained from five children. Bacteria found were micro- 
coccus catarrhalis six times alone and with staphylococcus 
albus two, staphylococcus albus two, streptococci once, bacillus 
hoffmanni one, staphylococcus aureus two, and streptococcus 
fecalis (enterococcus) once. None of these cases had systemic 
lesions. Micrococcus catarrhalis was found only in those cases 
with history of recent colds. Patient No. 54 had a bilateral 
Caldwell-Luc operation. The left antrum, which had bacillus 
hoffmanni in the culture, is included in this group. The mem- 
brane showed only a moderate edema with cystic dilatation 
of submucous glands. There was a slight infiltration of lymph- 
ocytes, plasma cells and occasional eosinophiles. The culture 
was negative. The findings on the right side have been noted 
previously. 
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Negative radiographs with positive cultures were present in 
twelve cases, or fifteen antrums. Cytologic examination showed 
polymorphonuclear leucocytes in eleven, epithelial cells in ten 
and mononuclear leucocytes in four antrums. The washings 
were clear in seven and turbid in five. The negative X-ray, 
negative irrigation and high percentage of polymorphonuclear 
leucocytes, with the presence of bacteria would indicate recent 
acute processes, no marked change in the membrane having 
occurred. Four children gave definite history of recent colds. 
The bacteria found were staphylococcus albus six, strepto- 
coccus fecalis (enterococcus) one, diplococcus pneumoniz 
(type III) one, bacillus pyocyaneus one and bacillus influenzz 
one. 

Negative cytology or merely epithelial cells accompanied pos- 
itive irrigation and local findings in seven cases. The X-ray 
picture was positive in four and not taken in two. 


CONCLUSIONS. 


1. The normal maxillary sinus does not contain bacteria. 

2. Nonhemolytic staphylococci are most commonly found in 
the maxillary sinus and are related to local processes rather 
than systemic lesions. 

3. Various streptococci, not always hemolytic, are associated 
with systemic lesions. 

4. Bacteria may be present in the membranes though the 
washings are bacteriologically negative. 

5. Bacteria may remain in a sinus for some time following 
an upper respiratory infection, with little or no clinical findings 
and negative radiographs. 

6. Micrococcus catarrhalis is commonly present in the 
maxillary sinus following acute colds. 

7. Bacteria, in most cases, play a role secondary to other 
factors in the etiology of sinusitis. 

8. A pathologic condition may be present in the antrum with 
only epithelial cells in the washings. 

9. Turbid washings are as significant in diagnosis as those 
containing pus or mucopus. 
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10. Polymorphonuclear leucocytes in sinus washings indi- 
cate a present or recent active process. 

11. A predominance of mononuclear leucocytes indicates a 
chronic low grade process. 
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\ SIMPLE METHOD OF KEEPING SINUS X-RAY 
RECORDS. 

By Joun A. Pratt, M. D., 

MINNEAPOLIS 

ping X-ray films, it 


he city regulations for ke 
iry to devise some simple method of registra 


Owing to t 
was found necessi 
tion as to the size of the frontal and the degree of infection 


f the different sinuses. 

The simple rubber stamp (made by the Hoff Rubber Stany 
Co., 224 S. 4th St., Minneapolis) seems to have solved the 
problem. The cut that has to be made first can be used for 
printing new records and the rubber stamp to register on the 

The size of the stamp is 214 by 114 inches. 
The size and shape of the sinuses with their variations in 
chin for the 


td records. 
‘ below the 


contour can be drawn, using the spac 


sphenoid. 
When the X-ray is questionable, the outlines are drawn and 


a question mark is placed in the space. 
Diagonal lines drawn one way designate the sinus cloudy. 
1 the sinus 


Diagonal lines drawn in both directions designate 


dark. 
Diagonal and perpendicular lines designate the sinus black 
Cut No. I shows the stamp with no registration. 
Cut No. II shows a small right frontal and a medium sized 


left frontal, but both are negative. The right antrum is cloudy, 
as shown by the single diagonal lines, and the left antrum is 
dark, as shown by the double diagonal lines. 
Cut No. III shows large frontal sinuses with the left one 
cloudy. The ethmoidal sinus on the left side is cloudy. The 
left antrum is black, as shown by the diagonal and perpendicu- 


lar lines. 
1753 Mepica, ARTs BUILDING 
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LARYNGEAL DIPHTHERIA.* 
By V. K. Hart, M. D., 
STATESVILLE, N. C. 


The O’Dwyer intubation set has been a life saving means 
of no little importance. Many cases go on to uneventful re- 
covery. A number of others have a stormy convalescence ; 
indeed ofttimes serious complications occur. These latter cases 
are more numerous than is usually appreciated by the pro- 
fession. Ultimate recovery is made surer and chances of com- 
plications are diminished by certain measures commonly over 
looked. 

These measures are executed routinely: 1. Pagenstecher 
linen is used and is not cut but is pasted to the cheek and tied 
round the ear. This allows for quick withdrawal in case of 
obstruction by secretions, food or membrane coughed from 
subglottic area. It also diminishes trauma to the larynx in re- 
moving the tube. Children soon become accustomed to the 
linen in the mouth. 2. Just enough atropin is given to check 
excessive salivation. 3. A properly fitted tube is used. Too 
large a tube is apt to produce subsequent laryngeal stenosis. 
loo small a tube is easily dislodged by coughing. 4. Cuffs are 
put on both arms to prevent child’s pulling out the tube. 5. 
Sufficient antitoxin is administered. Never is less than 20,000 
units given, 6. Small amounts of liquids are given at fre 
quent intervals. 7. Digitalis is used. Recent work of the 
University of Michigan Pharmacology Department shows this 
to be one of the best drugs available as prophylaxis against 
the toxic effects of diphtheria on the heart muscle. 8. Proper 
hospitalization is resorted to when possible; at least, an ex- 
perienced nurse is kept in attendance. 9. A tracheotomy set 
is always at hand when intubation is done and is left in the 
room afterwards. 

*Read before the Eye, Ear, Nose and Throat Section of the Stat 
Medical Society at Pinehurst, N. C., May 1, 1928 
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Ilaving successfully intubated the patient, when should a 
test extubation be done? As early as seventy-two hours later ; 
not later than ninety-six hours. This because the tube, though 
effective in its relief of stridor, is bound to act more or less 
as a mechanical irritant. Long continued wearing of a tube 
is apt, being superimposed on an inflammatory condition, to 
precipitate or maintain extension of the inflammation to the 
arytenoid cartilages with a resultant edema preventing extu 
bation and possibly going on to a true laryngeal stenosis. In 
the great majority of cases those patients who are going to 
get along without tubes can be successfully extubated in 
seventy-two hours. The majority of cases in which the tube 
had to be replaced have gone to tracheotomy. Occasionally a 
case is seen where the tube is worn five to seven days, or even 
longer, and later successfully removed. If the tube must be 
used longer than four days, these patients are to be viewed 
with apprehension. 


An average case without complications is first cited: 


Case 1.—Female child, age two and one-half vears. First seen De 
cember 4, 1926. Pharyngeal and laryngeal diphtheria. Definite stridor 
Thirty thousand units antitoxin given intramuscularly Lahored 


breathing so marked No. 2 O’Dwyer tube put in place. Immediate re 
lief. Extubated December 8, 1926. Uneventful convalescence 

A case is next cited illustrating the other extreme and exem- 
plifving the necessity for always being ready to do an instant 
tracheotomy because of the possibility of subglottic involve- 
ment below the tube or because of dislodging a piece of mem- 
brane and pushing same below the tube while doing an intu- 
bation : 

Case 2.—Male, aged three and one-half years. First seen at home 
October 18, 1927. Marked stridor and cyanosis with all accessory 
muscles of respiration in play (history showed child had been sick 
some forty-eight hours before family doctor was called). Immediate 
intubation with No. 3 O’Dwyer tube gave no relief. Tube taken out 
and replaced several times with no change at all in breathing. Emer 
gency tracheotomy-done. Moved to hospital for post-tracheotomic care. 
Given 20,000 units antitoxin. Uneventful convalesence and successfully 
decannulated seven days after admission. 

On the other hand, subglottic involvement may come on 
after intubation, and despite all treatment, as shown by the 
following case: 
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Case 3.—Male, age two years, first seen at home August 13, 1927. 
Pharyngeal and laryngeal diphtheria. Stridor marked and respiration 
much embarrassed. Intubated with No. 2 O’Dwyer tube and moved to 
hospital. Immediate relief. Twenty thousand units antitoxin given 
Child apparently going on to uneventful convalescence. Thirty hours 
later an emergency call found the patient with marked stridor and 
cyanosis. Tube hastily withdrawn (showing value of leaving linen 
attached). Found patulous. Cleansed and replaced. No relief. Emer 
gency tracheotomy done at once. Successful decannulation one week 
later and uneventful convalescetce. 

\s previously suggested, a child sometimes cannot be extu- 
hated. The sequence of events is reflected in this case: 

Case 4.—Male, age three years, first seen at home November 2, 1927 
Laryngeal diphtheria obvious. Immediately intubated with a No. 3 
tube with complete relief. Family doctor had previously given 30,000 
units antitoxin. Unsuccessful extubation on third, fourth and twelfth 
days. The first two times the tube was successfully replaced with re 
lief, but the third time the stridor and cyanosis became so marked, even 
after replacing the tube, that it was necessary to do a very rapid tra 
cheotomy. (Would it not have been better to have done it much earl 
ier, removing all mechanical irritation from the larynx and putting 
same at rest?) Child was moved to hospital for post-tracheotomic care 
One week later breathing exercises were started, believing it loosens 
the musculature of the larynx, stimulates the circulation and promotes 
absorption. Even after changing from a No. 2 to No. 1 cannula, the 
child was able to go only an hour or two with the same corked, and 
then not with complete relief. Exercises were repeated daily, however, 
and the child sent home after the mother had heen instructed rigidly 
how to daily change the tracheotomy tube, care for same and carry out 
breathing exercises. A week later, fearing a postdiphtheritic stenosi 
a direct laryngoscopy was done with a small Jackson laryngoscope 
The motility of the cords was good, there was no granulation tissue 
r adhesions and no fixation of arytenoids. There was slight residual 
swelling of right arytenoid. Following this the child slept quietly o1 
three successive nights with the outer cannula corked and decannula 
tion was carried out without further trouble 





Still another case is cited to show the value of early trache 
otomy when the child cannot be extubated in five or six days. 
Tracheotomy was done by necessity almost a week earlier in 
the course of the disease than in Case 4. Convalescence was 
shortened at least ten days thereby, because decannulation was 
begun at the end of one week. (Not until about the seven- 
teenth day after tracheotomy in the preceding case.) Short 
history follows: 

Case 5.—Male, aged three years, brought to hospital November 18, 
1927, with unquestioned laryngeal diphtheria. Marked stridor and cya- 
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nosis. Intubated at once with No. 3 O’Dwyer tube. Complete relief. 
[Twenty thousand units antitoxin given (an undetermined amount had 
previously been given by family doctor.) Unsuccessful extubation on 
third day. Marked stridor compelled replacement of the tube. Extu- 
bated again on the sixth day. Given syrup of ipecac as expectorant to 
loosen any residual membrane. Temporary relief only, though given 
to point of vomiting. Tube was replaced with difficulty because of 
swelling of arytenoids, (This illustrates a most important point pre- 
viously mentioned, viz., the mechanical irritation of the tube in excit- 
ing or maintaining a perichondritis or chondritis, or both.) Marked 
stridor and cyanosis continued with tube replaced and an emergency 
tracheotomy was done. Uneventful convalescence. Successfully de- 
cannulated one week later 

All the above cases were unquestioned diphtheria. In such 
the Klebs-Loeffler bacillus can be demonstrated in cultures 
from areas of involvement in pharynx or larynx, from mem- 
brane on the intubation tube when extubated and from the 
tracheal secretions when tracheotomy is done. This latter 
work was carried out with interest for obvious reasons. 

There is a type of streptococcic laryngitis which very closely 
simulates diphtheria, even to the production of a pseudomem- 
brane. A personal case was recently reported.* Still another 
case is briefly here recapitulated to show the difficulties of 
diagnosis : 

Case 6.—Called on October 18, 1926, to see baby, age nine monihis, 
because of difficult respiration. The breathing was more “stuffy” than 
obstructed. There was no definite stridor, no cyanosis. The nose gave 


evidence of an upper respiratory infection and there was a large mass 
of adenoids in nasopharynx. No membrane was in the nasopharynx of 
pharynx. Temperature 99 3/5 (axillary). An adenoidectomy was r 


ommended if trouble continued 

That evening a hurry call found the child in collapse. A No. 1 
O’Dwyer tube was hastily put in place with no relief. The child 
stopped breathing with tube in situ. A very rapid tracheotomy was 
done and artificial respiration started. (This case again shows the 
importance of always having a tracheotomy set ready with intubation 
set.) The child rallied, was moved to hospital, No. 1 Jackson tra- 
cheotomy tube placed in trachea and usual post-tracheotomic care in- 
stituted. Uneventful convalescence and child decannulated one week 
later. 

A study of the tracheal secretions did not show diphtheria organ- 
isms. Staphylococci and streptococci can always be secured on culture 
of secretions of upper respiratory tract. However, this was interpreted 
as an acute streptococcic laryngitis due to extension from an acute 
coryza. 
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SUM MARY. 


1. Intubation should be done first. Often nothing else will 
be necessary. 2. Proper care after intubation is very impor 
tant. It has the same relation to intubation as post-tracheoto 
mic care to tracheotomy. 3. Never should an intubation be 
done without a tracheotomy set a hand. It should be left in 
the room with the intubated patient. 4. A test extubation 
should be done on the third or fourth day. If necessary, re 
place and do another test extubation on the sixth day. The 
return of stridor and cyanosis at this time is a clean cut indi 
cation for tracheotomy, even if relief is obtained by replace- 
ment of the tube. Long continued wearing of the tube ex 
cites or maintains inflammatory processes. Early tracheotomy 
in these cases diminishes the possibility of postdiphtheritic 
stenosis of the larynx. 5. Subglottic involvement of much ex 
tent is always an indication for tracheotomy. 6. Routine post 
tracheotomic care, as outlined by Dr. Jackson, must be fol 
lowed. 7. A rest of the larynx for one week seems to be very 
necessary in the average case requiring tracheotomy. 8. It 1s 
helieved that laryngeal exercises should be started as earl) 
as one week after tracheotomy, even if the outer cannula can 
only be partially corked at the start. It is best to change to a 
size smaller tube first. The time of corking is increased each 
day as the patient’s comfort allows it. Such exercises probably 
hasten absorption and diminish adhesive processes. 9. Routine 
divitalization of all patients with laryngeal diphtheria is valua 
ble prophylaxis against myocardial failure. 
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XLVIII. 
PRESIDENT’S ADDRESS.* 
By Lewis A. Corrin, M. D., 

New York. 


We are assembled in response to the call of our Council 
for the fifty-third annual meeting of the American Laryngo- 
logical Association. 

I am mindful of the high honor done me by my election to 
the presidency of this Association and take this opportunity 
to thank’ you, its members, for the vote of regard and con- 
fidence which places me in this enviable position. 

My first duty, the official announcement of the death of our 
much esteemed and beloved president of last year, Dr. Charles 
Richardson, fills me witlt sorrow and sadness. I am sure that 
each and every member feels that, in the removal of Dr. 
Richardson from our midst he has met with a great personal 
loss. Dr. Delavan, as our historian, will, I am sure, give us 
a detailed account of Dr. Richardson’s life and accomplish- 
ments. 

Our honored and much respected Secretary of the Treasury 
of the United States, at a recent birthday dinner, said: “Age 
comes on so gradually and unnoticed that one can be uncon- 
scious of any material change. But seventy-five years of life 
leads one into a reflective and contemplative frame of mind 
and makes one, I think, more appreciative of old associations 
and friendships, as well as more keenly perceptive of the 
changes affecting present day conditions and habits of life.” 

Try, as I have, to get away from the reminiscent state of 
mind, it has been impossible of accomplishment, and in that 
frame of mind I have during the past year had many pleasura- 
ble hours. Hours spent in the contemplation of the men and 
their work which has placed our specialty on the high plane 


*Presented before the Fifty-third Annual Meeting of the American 
Laryngological Association, Swampscott, Mass., May 22, 23, 24, 1930. 
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which it occupies today; in contemplation of how at first 
apparently independent truths and facts may be woven together 
to form the great fabric known as acquired knowledge and 
progress. Tonsils have been the subject of study and discus- 
sion as to removal and methods of so doing since 10 A. D., 
whereas the much allied growth, adenoids, were not discov- 
ered and described by Dr. Wilhelm Mayer until 1868 A. D., 
and then the universal recognition and removal of that growth 
came about quite slowly, largely on account of the lack of 
standardization of method of removal. Great impetus was 
given, in this country at least, by the work of Dr. Hooper, who 
in 1888 presented a paper showing with what frequency the 
growths occurred and presenting a forceps which made easy 
the operation, with or without anesthesia, 

t! 
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3efore discussing the interdependence of these diseases, | 
wish to call attention to certain historical facts and established 
truths. 

lirst.—As stated above, the combinéd operation for the re 
moval of tonsils and adenoids was not in vogue until 1889. 

Second.—The first pandemic appearance of la grippe oc- 
curred in 1889, occurring in this country in the last quarter of 
that year and the first quarter of the next. Accompanying and 
following this disease there were many cases of sinusitis which 
forced attention of laryngologists upon the pneumatic cavities 
of the head as had never before been known. 


Third.—In a paper by L. W. Dean on “Sinusitis in Chil 
dren,” in which he had had the collaboration of pediatricians 
and pathologists, he has stated that they found 8O per cent of 
the chronic cases of nusitis recovered from simply 1m] roving 
nasal drainage by the 1 val of tonsils and adenoids. Grant 
i | 1 ( ( we of a case ud 
reco [ron it nd if © l b 
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have from early years of the specialty considered it as a com- 
plicating sequela of a diseased sinus or sinuses. 

\ most convincing paper in support of this contention was 
presented, in 1913, by our fellow member, Dr. Francis Emer- 
son, before the Rhinological, Laryngological and Otological 
Society. 


If you have followed me, you will no longer wonder that 
we have had such a harvest of this disease in the period to 
which attention has been called, and you will as well under- 
stand why now, when most children needing it have had ton- 
sils and adenoids removed, atrophic rhinitis and ozena have 
practically been wiped from the map of diseases. 

For the same reason we see less of chronic sinus disease 
and therefore less of radical sinus work done. If this be so, 
we must add a large credit to the tonsil and adenoid operation. 
Many, both of our own and other specialists, have heen shocked 
at the frequency with which the operation for the removal 
of tonsils and adenoids has been done, and we have heard 
such critical phrases as the slaughter or massacre of the tonsil. 
We have all, very probably, shared in this feeling at times. 
However, I think we must blame not the thousands of opera- 
tions, but the disease. We will all hail the day and the man 
or organization called for by Dr. Delavan in his paper of last 
year that will show us the cause and the method of preventing 
the condition demanding these operations. 


To my mind, there is no doubt that, some time, diet or im- 
proper feeding of our young will be found to be a contributing 
factor in the cause of these hypertrophies which become so 
fertile for infection and so physically detrimental to nasal 
drainage. I can remember, some twenty years ago, in a dis- 
cussion of the relationship of gastrointestinal disease to dis- 
ease of the upper air passage, I said to Dr. Einhorn that if 
he would show me the throats of his patients I would tell him 
their diets. 

A very interesting and illuminating paper on this subject 
was read at the Eastern Section of the Laryngological, Rhino- 
logical and Otological Society last winter by Dr. Jarvis of this 
Association, 
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| heartily agree with Dr. Delavan that this Association could 
do no more worth-while piece of work than to promote a study 
of these conditions. To this end there should be appointed a 
promoting or steering committee consisting of laryngologists, 
pediatricians, biochemists and pathologists, to direct the study. 
This much may be said: Our problems multiply, our field 
widens. The mountains of the unknown invitingly beckon to 
him who would wrest from them crumbs of knowledge. My 
belief and abiding faith is that there will ever be men to accept 
the invitation and thus shall knowledge grow. 

Gentlemen, I declare the fifty-third meeting of the Ameri- 
can Laryngological Association open for such business as may 
properly come before it. 











DINNER TO DOCTOR DELAVAN. 


A dinner was given to Doctor David Bryson Delavan 
Thursday evening, May Ist, at the New York Academy of 
Medicine, under the auspices of the Laryngology section, in 
recognition of his conspicuous services to Laryngology. 

Doctor Delavan, a native New Yorker, graduated from 
Yale in 1872 and from the College of Physicians and Surgeons 
in 1875, and served his internship at the Charity Hospital. In 
1877 he became Chief of Clinic and Lecturer in the treatment 
of throat diseases in the College of Physicians and Surgeons. 
During a long and fruitful career Doctor: Delavan has held 
many of the major positions in Laryngology in and around 
“ 


VEU York ( ‘itv. 


lor many years Doctor Delavan has been actively inter 


VCUILY 
ested in the New York Academy of Medicine, having serv 
{ orl 1 ynacli Secre d 11 ] ot he { uiicl! 
| Laryngology wa ( 1 1886 thr 
frort 
Nn 1] I 
T 1 











Abstracts of Current Articles. 





Treatment of Cancer of the Larynx (Traitement du Cancer du 
Larynx). 

G. Canuyt (Strasbourg), Arch. Int. Lar., 8:1153, Dec., 1929. 

Professor Canuyt states that surgical treatment is his pref 
erence for cancer of the larynx ; thattotal laryngectomy should 
be done less frequently and, with earlier diagnosis, laryngo 
fissure done more often. Laryngofissure should be the first 
step of laryngectomy in any case. In partial laryngectomy the 
thyroid cartilage should not be resected unless it has become 
involved. [le prefers a cigar shaped roll of gauze for hemo 


ii 
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stasis after laryngofissur This is left in place six or seven 


days, and prevents food and saliva passing into the larynx 
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(Quix, Magnus and de Kleijn as incapable of experimental 
proof. His own theories, whose limitations he carefully points 
out, include the following: Each crista is surrounded by a 
zone of rather solid attachment to the bony canal, while the 
crista itself and the remaining membranous canal are very 
loosely contained within the bone; hence dislocation of the 
membranous canal wall within the bone is readily affected, while 
the crista may move up and down but not laterally. Stimu- 
lation of a macula is impossible unless deformation of the 
corresponding otolith membrane can be produced (by gravity 
or other force). Such deformation he likens to the change 
in shape of a drop of liquid lying on a surface, without change 
in area, when the surface is tilted about. De No points out 
the necessity for further study on mammals before these things 
can be proved. F, 

Radiograph of Cancer of the Larynx (Una Radiografia de Cancer 

de la Laringe). 
L. Suné y Medan (Barcelona), Rev. Espan. y Am. de Lar., Ot. and 
Rin., 21:25, Jan., 1930. 

Lateral views of the normal and cancerous larynx are given, 
and very accurate notions of the lateral and downward extent 
of the growth are obtainable. F, 
Vascular Relations Between the Subarachnoid Space and the Heal- 


thy and Inflamed Nasal Mucosa (Rapporti Vasocolari fra gli 
spazi Subaracnoidei e la Mucosa sana ed infiammata). 


1. Bronzini (Pisa 

By injection of india ink into the subarachnoid space of 
dogs and rabbits by suboccipital puncture, the author found 
not only intense coloration of the olfactory zone but also of 
the ethmoid mucosa. Slight reticular coloring was found in 
the inferior and median walls of the antrums, and rather 
marked injection in the roof and lateral walls of the pharynx. 
This coloration became most marked five to six hours after 
injection. Ink was not observed in the deep cervical glands 
until three or four days after injection. 

Acute inflammations, produced by iodin, acids, hot water, 
and especially by abrin (jequirity) solution, blocked the dissem- 
ination of the ink entirely on the inflamed side. In three dogs 
one month after very severe inflammation has been provoked 
and allowed to subside, the ink diffusion proceeded normally : 
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in other words, lymphatic function was reestablished. These 
facts were demonstrated histologically as well as in the gross 
specimens. F. 
The Roffo Test for Cancer (La Reaction de Roffo). 

G. Portmann (Bordeaux), Rev.de Lar., Otol., Rhin., 51:12, Jan., 1930. 

Professor Roffo of Buenos Aires, after a long series of 
experiments on growing normal and neoplastic tissue, found 
that neutral red is set free from disintegrating tumor tissue 
much more rapidly than from normal tissue similarly stained. 
Applying this to study of the blood serum, he found that five 
drops of 1:1000 neutral red (Grtbler) in distilled water, added 
to 1 cc. of serum, produce a yellowish color in normal individ- 
uals, but in cancerous persons the color rapidly becomes an 
intense red. Prof. Portmann reports results of numerous clin- 
icians, which show positive results agreeing with the clinical 
diagnosis in an average of 65 per cent in one series of 814 
cases. Sarcoma runs only 50 per cent accurate. In another 
series of over 4,000 nonmalignant cases, only 5 per cent of 
positives were found. Out of 108 benign tumors, seven posi- 
tives were found. After radical operations in another series 
in which biopsy was used to prove the diagnosis, the test was 
found to have changed to negative in some, positive or feebly 
so in others, according to the completeness of operation and 


freedom from metastases. F, 
Jugular Thrombosis in Children (Les Thrombo-phlebites des Sinus 
Chez les Enfants). 
Moulonguet and Dontol (Paris), O., R.. L. Internat., 13:455, Oct. 
1929. 


One of a series of important papers on otitic septicemia 
presented at the Latin Otolaryngologic Society meeting last 
fall in Madrid, this article emphasizes the difficulties of diag- 
nosis and gives a personal mortality of 59 per cent. Metastatic 
abscess is often the first convincing sign of venous involve- 
ment. Fever may drop to normal. Severe spontaneous tem- 
poral pain may cause complaint. Lung complications are less 
frequent than are suppurative arthritis and subcutaneous ab- 
scesses. The sinus may rupture spontaneously, with severe 
hemorrhage. Nasopharyngeal and glandular involvement fur- 
ther complicate the clinical picture, and the prognosis is far 
more grave than in adults. F. 
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Biopsy in Cancer of the Larynx (Le Biopsie dans le Cancer du 
Larynx). 

G. Canuyt (Strasbourg). 

Professor Canuyt agrees with the elder school of Anglo- 
\merican laryngologists that biopsy may be done very readily 
by the indirect method. He suggests, however, that in cases 
where the growth is low, laryngofissure may occasionally be 
done to secure the specimen. He does not agree that biopsy 
will cause increase of the growth, and counsels a repetition 
if negative histology is found in the first specimens. Several 
fragments of the growth should be secured at the first sitting, 
if possible. Canuyt hesitates to advise radical operation unless 
he has histologic proof of malignancy. F. 
Vestibular Phenomena of Patients Suffering from Morbus Meniéri. 

S. H. Mygind (Copenhagen), Acta Otolar., 13:303, 1929 

Basing his conclusions on the recent exhaustive thesis of 
his pupil, Dida Dederding, on 135 cases of Meniere's disease, 
eliminating all cases with syphilis, mumps, encephalitis, brain 
tumor and multiple sclerosis, Mygind states that spontaneous 
nystagmus is always found during such attacks, although it 
rarely is found between attacks. Point tests were found value- 
less. Giddiness varies from a vague sense of unsteadiness to 
the classical apoplectiform seizure. Experienced patients usu- 
ily recognize prodromal warnings—lieadache, tinnitus and 
pressure. Periodicity of attacks is noteworthy. 

Since the vestibular tests closely resemble those found in 
labyrinthitis from otitis media, Mygind considers Menicére’s 
disease to be a peripheral, labyrinthine affection rather than a 
neural or central nuclear lesion—probably an increase of fluid 
content in the affected labyrinth. Only after repeated attacks 
of such pressure and stasis do permanent alterations of struc- 
ture and losses of function occur. F, 
Vestibular Problems (Problémes Vestibulaires). 

FF. H. Quix (Utrecht), O., R., L. Internat., 13:346, Aug., 1929. 

To start discussion before the Latin O. R. L. Society, Quix 
raises the following questions: 1. The exact origin of the 
different forms of nystagmus, especially rotatory and vertical; 
2. Whether the semicircular canals actually maintain equili- 
brium; 3. Determination of adequate stimulation for a semi- 
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circular canal, and of the relation of endolymph currents to 
varying speeds of head rotation; 4. Accurate explanation of 
cold and heat reactions: are they due to endolymph currents 
or are they vasomotor or thermic phenomena? 5. Redeter- 
mination of galvanic reactions; 6. Reexamination of the oto- 
lith mechanism in man without regard to results of animal 
experiments. Accurate otolith tests must be devised; 7. Clini- 
cal examination of the vestibular organ should include all its 
elements instead of merely the horizontal canals; 8. More 
knowledge of the central nuclei and course of the vestibular 
nerve. Quix requested the appointment of a committee to 
examine these matters and report at the next Congress. I, 
Combined Pharyngo-Laryngeal Paralyses from Influenza (Laringo- 
plegie Associate di Natura Influenzale). 

G. Bettin (Venice), Riv. Oto.-Neuro.-Oft., 6:363, July, 1929 

(ne case involved the ninth, tenth and eleventh nerves of 
one side; the other included the motor fifth, seventh, ninth, 
tenth, eleventh and twelfth. Lesions ranged from difficulty in 
swallowing and deviation of the tongue to paresis of one vocal 
cord, weakness of one sterno-cleido-mastoid and paresthesia 
of taste. Bettin considers this syndrome purely toxic peripheral 
neuritis. Both were cured by salicylates within three weeks 


Professor E. J. Moure of Bordeaux is to be congratulated 
on the completion of the fiftieth year of publication of his 
Revue de Laryngologie. In the January 15th issue he pub- 
lishes a very interesting review of the advance of the specialty 
during his years as editor and teacher. 


Professor Citelli, president of the Italian O. R. L. Society, 
makes the suggestion that not only Italian, but Spanish, shall 
be added to the three official languages of the next Inter- 
national Congress. Another effort to replace Anglo-American 
and Germanic prestige by that of the Latin group, this will not 
popularize the Madrid Congress with English-speaking oto- 


‘ 
laryngologists. 











Society Proceedings. 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL 
SOCIETY. 
Regular Monthly Mecting of Monday, February 3, 1030. 
THE PRESIDENT, Dr. SAMUEL SALINGER, IN THE CHAIR. 


Dr. Ropert West, professor of speech pathology, Univer- 
sity of Wisconsin, by invitation, addressed the Society on 


“Neurosis as a Cause of Speech Disorder.” 
(ABSTRACT. ) 


Although one cannot say that neurosis is responsible for 
more speech disorders than all other causes, yet it appears to 
be blamable for more disturbance of speech than any other 
single group of causative conditions. The chief reason for the 
prominence of neurosis as a pathogenic factor in the function 
of speech is to be found in the emotional coloration of 
neurosis. 

The neurotic is unable to (or at least does not) exert the 
normal cerebral inhibition upon the centers where emotional 
movements are subtended, viz., the thalamus and_ striate 
bodies. These emotional movements are not engaged in gen 
erally by all of the muscles of the body, but are more or less 
concentrated in the muscles of respiration, mastication, and 
deglutition, and in the superficial facial muscles. The only 
muscles of the groups mentioned above that do not play a 
direct part in speech production are a few facial muscles 
around the eyes and across the forehead. The use of these 
groups of muscles for the enacting of their intended emotional 
roles does not always preclude their playing their learned 
speech roles. High emotional excitement of any color robs us 
of the power of skillful and delicate articulation, and certain 
emotional states block speech entirely. The emotional states 
most disastrous to good speech are those whose inherited pat 
tern involve muscle movements opposite in direction or greater 
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in intensity than the movements necessary for speech. Many 
a case of stammering begins with what seems to be a sobbing 
mechanism. Other emotional patterns, such as those of fear 
and anxiety, do not so much involve actual movements con- 
ficting with those necessary for speech, as they pre-empt the 
muscle groups for other uses by setting them in a state of 
hypertonicity. The normal functioning of speech requires 
many movements of extremely light touch. Only the explo- 
sives can be made with intense muscie contraction. Other 
sounds require delicate poise between antagonistic muscles. 
Any neuroses, therefore, characterized by fear or anxiety tend 
to interfere with speech by disturbing this poise. 


We studied, by means of the X-ray, cases of aphonia for 
which we could find no possible contributory cause. The neu- 
rosis seemed the only explanation of the loss of voice. We 
found that we were unable to analyze the X-ray pictures until 
we had developed a series of pictures of subjects whose voice 
training gave them the ability to hold the laryngeal adjust- 
ments in various degrees and combinations of tension. 


In certain cases, at least, of hysterical aphonia the neurosis 
shows itself in a hypertension in the direction of phonation, 
but beyond the point of efficient voice production. It is this 
principle of overtension that is a frequent neurotic cause of 
speech disorder. It is quite possible that, if we talked with 
our hands, disorders of speech would be less frequent. 


DISCUSSION. 


Dr. Exmer L. Kenyon said that Dr. West's method of ap- 
proach to the etiology of speech disorders was relatively new 
and not familiar to him. In using the term “functional apho- 
nia,” meaning the production of voice by action of the speech 
mechanism, in which the normal loud quality is totally re- 
placed by a quality closely resembling a whisper, one should 
bear in mind that the mechanism of speech production acts 
normally to produce each of these qualities. He had studied 
closely the action of the peripheral speech mechanism in hys 
terical aphonia, and had felt convinced that its action was defi- 
nitely that of the normal whispered voice. If this be true, the 
nervous disturbance is one that temporarily and functionally 
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destroys the possibility of producing action of the speech 
mechanism for the loud quality of voice but does not inter- 
fere with normal innervation for the whispered voice. He 
would feel that such a disturbance probably had its seat in 
the cortex, and that it was produced by a perfectly normal 
innervation and muscular action of the speech mechanism for 
the whispered voice. That such a voice could be imitated by 
artificially producing wrong muscle action seemed to him pos- 
sible ; but would this method of study throw light on the funda- 
mental neurotic disturbance? At this moment it seemed to 
him that wrongness of muscular action in stammering, in 
aphonia and in nasality could be more probably explained on 
grounds quite different from those suggested by the speaker. 
But it might be that certain muscular disturbances of various 
disorders of speech could be explained, at least in part, through 
neurotic tendencies suggested by Dr. West, and his point of 
view should be carefully studied. 

Dr. MryER SotoMon (by invitation) said many different 
terms are used in describing neurosis; here it had been used 
as a bodily disturbance due to a psychologic cause, In respect 
to speech disturbance the mind can affect the body in two 
ways; one, by volition; second, through emotion. By volition 
it can affect the musculature of the extremities, of the trunk 
and those parts of the body under volitional control. By emo- 
tion it can affect any portion of the body, even the chemistry 
of the blood, through fear, anger, and so on. One may have 
speech disorders due directly to volitional control, and others 
due to emotional disturbance, The first condition is typical of 
ordinary hysteria. In this condition things occur due to the 
idea of the individual that he or she is unable to do certain 
things. If convinced that one is unable to do a certain thing, 
no effort will be made to do it, and every effort will be made 
to do everything except that thing. The hysterical person can- 
not do anything with the body that a normal person cannot 
do. “A malingerer may purposely, consciously, imitate loss of 
power of some sort. The malingerer knows he can do the 
things he claims he cannot do, and the hysterical person really 
believes that he cannot. In hysteria all that can happen to the 
speech mechanism is that the patient either makes no effort to 
use the proper muscles or makes the wrong effort. 
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In the emotional speech disturbances, such as_ stuttering, 
there can be any sort of upset in the peripheral speech machin- 
ery. It is not the same as hysteria. It is not a purely volun- 
tary state. In stuttering one of the two main things that hap- 
pens with the peripheral speech machinery is that the indi- 
vidual in his haste produces an attitude in which he is unable 
to produce any sound at all; or he is able to produce the first 
sound but is unable to advance to the second sound. 


As the speaker saw the problem, the speech machinery can 
he upset in stuttering and allied emotional disturbances, or 
in hysteria which is due to autosuggestion. In the latter, 
no effort is made or the wrong effort is made. Among the 
wrong efforts is the hypertension that Dr. West had brought 
out. The idea of utilizing the roentgen-ray in this work was 
new to him, but no difference what the findings are in the 
speech machinery one must relate it back to the general 
psychologic state of the individual. 


Dr. Austin A. HaAypen called attention to the fact that the 
last speaker had at one time stuttered very severely, and the 
fact that he had completely overcome it was a great achieve- 
ment and a splendid tribute to the men who work in speech 
disorders. The general otolaryngologists he thought should 
be very proud of having among their number men like Dr. 
Kenyon, who devote their entire time to the remedial treat- 
ment of these distressing disorders. The work is very tedious, 
and often it is only a labor of love rather than remuneration. 
[In his opinion, all the general men need to know of speech dis- 
orders is the name, address and office hours of a man who 
does such work. All patients with speech defects should be 
referred to these specialists, instead of being operated upon 
first to cure the defect. 


Dr. Hayden was much impressed with the presentation ot 
Dr. West, but thought his points would have been carried 
much better had he plotted the X-ray findings against the 
larynx of the normal individual. 

Dr. Ropert West, Madison, Wis. (closing), referring to 
the use of the phrase “hysterical aphonia,” said that he was 
not entirely satisfied with the term “hysterical” in this con- 
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nection and that he used it not because it is accurate but be- 
cause it is the one used in literature to describe the condition 
in which aphonia appears without definite structural or phy- 
siologic cause. He defined the condition as a neurosis and said 
that the more he works with patients with speech defects the 
more he is inclined to think of a neurosis not as something 
that is caused by an unfortunate incident in the patient’s life, 
but as a condition resulting from a whole complex of situa- 
tions that affect the neurology and psychology. One of his 
students, for example, is at present working on an analysis of 
the blood and urine of the stuttering individuals, and has 
found a very high glucose content of the blood and a high 
carbon dioxid content of the urine. 

He agreed that many of these patients get well by psycho- 
analysis, if one could find the disturbing complexes, such, for 
example, as one that develops because a boy has a marked 
enuresis over a period of years. The embarrassment that comes 
from this might cause a speech detect, but he believed if this 
occurred it was due to something more than the embarrass- 
ment. He is trying to find out what the connecting link is— 
whether it comes through the central nervous system, the blood 
or what. 


As to why some patients can make a consonant sound but 
cannot go on to the vowel sound, he believed the consonant 
sound can be made because it is an explosive and the vowel 
sound is not. The explosive sounds can be made much more 
easily than the half position necessary for the vowel sound. 
Phe neurotic individual seems to have difficulty in leaving a 
contracted position and going at once to a muscle position in 
which there is normal muscle balance which allows for 
phonation. There would be fewer disorders of speech if we 
talked with our hands, because the hands are not connected 
with the emotional centers which control the mechanism of 
speech. 

He believed one could say that hysterical speech difficulty 
may be outside of cerebral direction but not outside of brain 
direction; certainly not outside of central direction; and 
quite possibly is influenced by many factors of muscle meta- 
bolism. 
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Dr. Witttam A. SMILEy read a thesis entitled 


“Foreign Bodies in the Nose.” 
( ABSTRACT. ) 


Most cases of foreign body in the nose occur in children. 
Beans, matches, cotton, corks, buttons, tin toys, pencil erasers, 
being among the most frequently used objects, are readily 
accessible objects, appropriate for insertion and consequently 
frequently seen by the physician. Usually the child is fright- 
ened by having put some article into the nose and tells the 
parents, or if too young to talk calls their attention to it by 
crying, pricking at the nose or rubbing the nose. A large per 
centage of foreign bodies are removed by the parents imme- 
diately after insertion. \When they are unable to remove them 
they usually call for aid at once. [lowever, there are a few 
cases in which the parents never suspect the presence of a 
foreign body in the nose, but consult a physician because of 
some symptom resulting from the irritation of the particular 
object. 


The most frequent symptom is unilateral nasal discharge. 
The discharge is usually mucopurulent but often serous. At 
times there is history of bloody expectoration. Nasal obstruc 
tion on the affected side is usually present. General symptoms 
are commonly absent, and when present are due most fre- 
quently to the swallowing of pus or blood, which drips back- 
ward into the throat. Loss of appetite and loss of weight may 
be present. Secondary anemia was marked in one of the essay- 
ist’s cases. 


A careful examination is necessary in every case where there 
is unilateral nasal discharge. The nose should be carefully co- 
cainized, and if the desired shrinkage of the mucosa does not 
result adrenalin should be used. The discharge should be re- 
moved carefully, and one can usually see an area where there 
is some bleeding. This should be carefully palpated with a 
probe if a foreign body cannot be seen. An object which has 
heen in the nose for any length of time will give the sensation 
of bare bone. [Even cotton will become incrusted with a calea 
reous deposit and yield this sensation. 
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xcept in refractory children, general anesthesia is rarely 
necessary for the removal. Each object will present its own 
problem in removal and the method must be decided on in 
each individual case. 

Careful clinical observation is of the greatest value in arriv- 
ing at the correct diagnosis and intelligent treatment. 


Dk. Lawrence J. Lawson read a thesis entitled 
“Some Diagnostic Considerations When Vertigo Is a Symptom.” 
(ABSTRACT. ) 


To properly interpret clinical findings it is often necessary 
to combine practical theoretical considerations with recognized 
anatomic findings. 

Case 1—Mr. B. T. B. was admitted to the Evanston Hospi- 
tal January 25, 1929. The chief complaint was dizziness. One 
month previous to admission the patient suddenly developed 
severe pain on the right side of the head, principally back of 
the right ear. No ear infection was present. [Following the 
initial attacks of pain, there were several attacks of vertigo. 
There was at no time a loss of consciousness. He was able to 
reach a chair or bed with little difficulty. His attacks were 
characterized by blurred vision and extreme vertigo. There 
was no tendency to fall to a particular side. There was no 
nausea or vomiting, and no recurrence cf the headache. lour 
days before admission he had a very severe attack of vertigo 
while at his desk, he felt quite weak, and his associates stated 
that he was very pale. There was a daily recurrence of these 
attacks until admission to the hospital. He had been well 
until the present attacks. The family history was negative for 
anything related to the problem presented. A neurologic ex- 
amination was made by Dr. Bassoe the day after admission. 
The pupils were equal and regular. The optic discs were 
normal. The deep and superficial reflexes were normal. The 
Wassermann and Barany tests were advised, complete rest and 
no tobacco. The Wassermann test was negative. The external 
auditory canals were unobstructed, and the drum membranes 
were intact and gave no evidences of infection. The vestibular 
tests were given the second day after admission, by caloric 
stimulation with the patient at rest in bed. Water at 10° centi 
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grade was used. Irrigation of the right ear with 30 cc. gave 
a horizontal rotatory nystagmus to the right of normal ampli 
tude, after 45 seconds, lasting 60 seconds. Irrigation of the 
left ear with the same amount gave a horizontal rotatory nys 
tagmus to the left of increased amplitude, after 30 seconds, 
lasting 90 seconds. This was interpreted to mean a noticeable 
increase in the irritability of the right labyrinth. The patient 
continued to improve in his freedom from vertigo, had no 
attacks while under observation, and was sent home after five 
days to plan an extended rest in Florida. Two days later he 
was seized with a violent vertigo at night and died ten minutes 
after readmission to the hospital. At necropsy there was re 
vealed both recent and organized thrombosis of the basilar and 
right vertebral arteries. 

Case 2.—Miss P. kk. was admitted to the Evanston Hospital 
July 9, 1929. This patient had recovered from a_ bilateral 
otitis media associated with scarlet fever, only to be precipi- 
tated into another bilateral attack by measles. Upon admission 
to the hospital two weeks after the onset of the second attack, 
the temperature was 105° I*., the leucocyte count was 16,500, 
of which 78 per cent were polymorphonuclear cells. There 
was a right acute suppurative mastoiditis, a marked right cer 
vical adenitis, and a subsiding left otorrhea. Roentgenograms 
revealed necrosis of the right mastoid cells but no changes in 
the left. The right mastoid was opened on the day of ad- 
mission, the lateral sinus exposed, but found unchanged, and 
the dura not exposed. Cultures revealed gram positive cocci 
in pairs and chains. On the fourth postoperative day the 
cervical adenitis appeared to be undergoing suppuration, and 
an incision was made under gas anesthesia, which yielded 20 
cc. of pus. On the eighth day there was a distinct phlegmon 
ous state in the right cervical region, and under gas anesthesia 
three deep incisions were made but no pus was found. The 
cervical infection decidedly retarded healing of the mastoid 
wound. On the twelfth day pus came from the deep incisions, 
and by the fourteenth day there was a striking local improve- 
ment, but the patient looked toxic. The patient had com 
plained some of hearing foreign sounds. Hearing in the left 
ear was somewhat diminished. There was a slight horizontal 
rotatory nystagmus on looking to the extreme left. Sitting up 
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or sudden turning of the head produced vertigo. The left 
drum membrane was intact with no bulging, and there were 
no acute symptoms referred to the left ear. The patellar re- 
flexes were brisk, there was a bilateral ankle clonus, slightly 
more pronounced on the left at times, a questionable bilateral 
Babinski and no Kernig. On the eighteenth day, with local 
symptoms rapidly clearing, with the temperature, pulse and 
respiratory rate near normal, the patient looked ill, and symp- 
toms of intracranial pressure became manifest. The spinal 
fluid revealed 800 cells per cubic millimeter, chiefly polymor- 
phonuclears, and not under noticeably increased pressure. 
The white blood count was 35,000, of which 76 per cent were 
polymorphonuclears. Disturbance of coordination, while sug- 
gesting cerebellar involvement, did not definitely lateralize 
the site of lesion. If the predominance of polymorphonuclear 
cells over lymphocytes in the spinal fluid is taken as an index 
to poor operative prognosis, this contraindication was present. 
In the absence of further localizing symptoms, and because 
of the poor condition of the patient, no intracranial explora- 
tory work was done. The patient expired on the twentieth 
postoperative day. Necropsy revealed normal right sided post- 
operative findings. There was no meningitis. On opening the 
left temporal bone (the symptomless side) an intact drum 
membrane was revealed, and softening of a few cells high in 
the petrous portion with an erosion at the internal auditory 
meatus. There was an abscess stalk from this point of contact 
to the adjacent cerebellum, the left lobe being filled with pus. 
There was a localized meningitis and a beginning left sigmoid 
sinus thrombosis. 

Comment: The patient with the thrombosed basilar and 
right vertebral arteries had transient extreme vertigo with an 
experimental nystagmus indicating only a slightly increased 
irritability of the right side. This discordance and the ab- 
sence of acute ear pathology point to a central lesion. The 
unsteadiness and tendency to fall during the attacks, without 
falling definitely to the right or left, are indicative of cere- 
hellar involvement. The experimental horizontal rotatory nys- 
tagmus and the conjugate eye movements with equal pupils 
exclude lesion of the oculomotor brain. An infratentorial lesion 
was indicated by the extreme vertigo, pallor and faintness. 
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The patient with the cerebellar abscess had a slight tinnitus, 
increasing deafness and slight nystagmus on looking to the 
extreme left, which would have merited more attention had 
not the presence of so much pathology on the opposite side 
and the contraindications to vestibular testing masked the sit- 
uation. The left vestibular and cochlear nerves were proba- 
bly blocked by the adjacent necrosis, but the left cerebellar 
abscess would account for the slight continued left nystagmus. 
These pathologic developments would emphasize further the 
urgency of repeated roentgenologic examination bilaterally of 
ear infections running an irregular course. 





PRIZE FUND. 


The sum of $500.00 having accrued from the Casselberry 
lund for encouraging advancement in the art and science of 


Laryngology and Rhinology, said sum is now available, in 


part or as a whole for a prize award, decoration or the expense 
for original investigation and research in the domains men- 
tioned above. Theses or reports of work must be in the hands 
of the Secretary, Dr. George M. Coates, 1721 Pine Street, 
Philadelphia, before February first of any given year. 
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